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PUBLISHERS' PREFACE 

The purpose of this Accountants^ Cost Handbook is to synthesize from the 
vast literature of the whole field of aecountinK for manufacturing costs the im- 
portant facts, the fundamental principle^, and the tested procedures upon which 
effective analysis and control of costs can be ba.>ed. This comprehensive informa- 
tion is presented in clear, concise terms, appropriately supplemented with exam- 
ples and illustrations of proven ajiplications and thoroughly organized for quick 
and easy reference. Whatever the cost accounting problem may be and whatever 
the levels of management involved, this Handbook will be found to offer the 
utmost value in providing expert guidance and support and pointing toward 
immediate and practical solutions. 

The organization and procedures of cost accounting are explained in concrete 
detail and its relationship.^ with general accounting, engineering, production, and 
other functions of the enterprise analyzed. This Handbook has been so correlated 
with the Accountants' Handbook (edited by Rufus Wixon), and with the Produc- 
tion Handbook (edited by Gordon B. Carson), that together they provide an 
integrated treatment of the fundamental principles, systems, and methods for the 
control and management of any manufacturing enterprise. 

Demonstrating the >tiirdy growth in cost theor>'^ and practice over a span of 
more than a quarter of a century, thi.*^ Second Edition of the Accountants' Cost 
Handbook stems from the Cost and Production Handbook (1034), the creation 
of the late Dr. L. P. Alford, and is based on the organization and concepts which 
made the First Edition of this Handbook (1044), so ably edited by Theodore 
bang, the internationally recognized standard in the field of aecounting for costs. 

The Publishers have been most fortunate in having secured Robert I. Dickey, 
Professor of Accountancy in the College of Commerce and Business Administra- 
tion of the T^ni verity of Illinois, as Editor for the Second Edition of thi^ Hand- 
book. Building uiion the enduring jirincijile-'^ estaldished by his predecessors, he 
has inspired and guidcfl the work of the distingui.shed group of contributing 
editors to produce a Inindbook without peer in its clear, compact, and complete 
treatment of all phases of costs. 

As a complement to such editorial and professional excellence, this edition of 
the Handbook has been so logically organized, fully cross-referenced, and com- 
idetely imlexed that all the information pertaining to the solution of cost 
l^roblems can be found without time-consuming research or study and in time to 
prevent expensive iiolicy or procedural errors. With many refinements in the 
book’s arrangement and format and the use of a larger, more readable page, 
jiroviding for clearer reproduction of illustrations and forms, the Publishers have 
added their experience gained from nearly half a century of handbook publishing. 
This Second Edition of the Handbook is issued, therefore, with the greatest con- 
fidence in its value and its reliability. 

The Ronald Press Company 
Publishers 


V 




EDITOR'S PREFACE 


Addressed to everyone concerned with manufacturing costs, this Handbook 
l)resents practical information on the whole range of accounting for costs in a 
highly integrated and accessible form. It explains the fundamental cost concepts 
and principles, presents all major cost systems and the methods and techniques 
ileriving from them, and describes and analyzes proven cost practices, standards, 
forms, records, and reports. 

Each section of this Handbook constitutes a compact synthesis of tested knowl- 
edge, selected by a thorough review of the literature and company and individual 
experience, involving such sources as official pronouncements, research bulletins, 
l)rofessional periodicals and standard books, special reports, pamphlets, and 
manuals, and surveys of company practices. Manifesting in every detail the 
authority of the best accounting judgment, this material is interwoven to provide 
expert and immediate counsel on any cost policy, procedure, or problem for those 
functioning at every level in management and in accounting. The effects on cost 
accounting, and on management decisions in turn, of such basic influences as 
taxation and the law, such economic factors as price level changes and levels of 
production, and such practical considerations as methods of communication and 
human relations are reflected throughout the Handbook. 

Full credit must be given to the Board of Contributing Editors, so much of 
whose extensive experience and invaluable judgment has gone into the prepara- 
tion of this Handbook, While the thinking of each man is reflected in various parts 
of this integrated work, the editors have made their most significant contributions 
to the following sections: 


Hector R. Anton Joint Costs 

Charles W. Bastable Job Order Cost Systems 

Norton M. Bedford Nature and Function of Cost Accounting 

Lawrence J. Benninger Cost Classifications 

Kenneth B, Berg Materials 

R. Lee Briimmct ^lanufacturing Overhead and Normal Activity 

A. B. Carson Distribution of Manufacturing Overhead 

Donald H. Cramer Process Cost Systems 

Wilber C. Haseman Manufacturing Overhead and Product Cost 

Leon E. Hay Setting Standard Costs 

George A. Horch Cost Accounting Department 

Robert K. Jaeclickc Accumulation of Manufacturing Overhead 

G. Kenneth Nelson Operation of Standard Costs 

Oswald Nielsen Estimated Costs 

A. W. Patrick Cost Control, Budgets, and Reports 

Kenneth W. Perry Estimated Costs 

Michael Schiff Special Cost Analyses 

Willmm J. Schlatter jAnalysis and Control of Standard 

(Cost Variances 

Robert E. Schlosscr Basic Cost Records 

Robert E. Seiler Labor Costa 
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Gordon Shillinglaw Coat- Volume-Profit Relationships 

William A. Terrill Cost Control, Budgets, and Reports 


Finally, the editor must express his sincere gratitude for the enthusiastic 
cooperation with which the National Association of Accountants and numerous 
other professional societies, companies, and individuals have provided valuable 
counsel and significant materials for the Handbook. Special thanks are rendered 
to Dr. Walter B. McFarland, Manager of Research of the National Association of 
Accountants, George R. Catlett, partner in Arthur Andersen & Co., and Thomas 
A. Yancey, Assistant Professor of Economics at the University of Illinois, for 
their advice and aid on a number of matters. The editor is particularly grateful 
to Dr, Raymond P. Marple, Assistant Secretary of the NAA, who gave helpful 
advice at various stages in the preparation of this Handbook. The many publica- 
tions referred to in the preparation of the book are acknowledged specifically 
elsewhere. 

Robert I. Dickey 
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NATURE AND FUNCTION OF COST ACCOUNTING 


Nature of Cost Accounting 

DEFINITION. The field nf cost accounting may be defined broadly as the art 
of determining cost. Normally it is conceived as a process of determining costs 
for managerial purposes. Beyond this there is a definite lack of agreement among 
accountants as to the precise nature of cost accounting. Definitions available, 
however, tend to cluster around two rather distinct views of cost accounting, 
as follows: 

1. The narrow view of cost accounting restricts the field to the determination of 
the historical cost of manufacturing in terms of departments, cost centers, and 
products. These costs may or may not be compared with standard costs for 
control purposes. According to this view, budgeting, distribution cost analysis, 
and similar functions are distinct from cost accounting. 

2. The broad view of accounting places on the field the responsibility for advising 
management on both historical and future costs in such a manner as to con- 
tribute directly to managerial planning anil control of organization and opera- 
tions. According to this view, distribution cost analysis does not differ from 
manufacturing cost determination. Both arc required to advise management 
on the nature of operations. Budgeting, under the broad view, is only one 
aspect of the function of providing management with information on future 
costs. 

The most appropriate definition of cost accounting seems to lie between these 
two extremes. Possibly the most objective over-all view of cost accounting practice 
is that provided by a group of European experts who, under the auspices of the 
Organization for European Eeonomic Co-operation, visited many companies in the 
United States to observe how cost accounting was used in practice. In its report 
(Cost Accounting and Productivity) the team observed: 

The primary purpose of cost accounting in America appears to be to as^sist manage- 
ment to control costs, and to create or intensify an awareness of the importance of 
cost ti) the wcll-bEing of the company — or in other words to stimulate “cost-con- 
sciousiiPHs.” The ascertainment of product unit cost, although by no means disre- 
garded, is of secondary importance. 

Gillespie (Cost Accounting and Control) provides the following functional 
classification of the activities included under the general term of cost accounting: 

1. Cost bookkeeping, involving the recording of costs according to pre-arranged 
classifications. 

2. Cost control, the determination of whether the current costs represent what is 
regarded as a satisfactory performance. 

3. Cost analysis, the determination of why costs are out of line and who is 
responsible. 

M 
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4. Cost comparison, the comparison of the cost of alternative products, activities, 
methods, or areas in the field of production or distribution. 

5. Cost planning, or strictly speaking, cost system or procedure planning. 

Kohler (A Dictionary for Accountants) refers to cost accounting as: 

. . . that branch of accounting dealing with the classification, recording, allocation, 
summarization, and reporting of current and prospective costs. Included in the field 
of cost accounting are the design and operation of cost systems and procedures; the 
determination of costs by departments, functions, responsibilities, activities, products, 
territories, periods, and other units, of forecasted future costs and standard or desired 
costs, as well as historical costs; the comparison of costs of different periods, of actual 
with estimated or standard costs, and of alternative costs; the presentation and 
interpretation of cost data as an aid to management in controlling current and future 
operations. 

Nickerson (Cost Accounting) tends to cover both the narrow and broad view of 
cost accounting in stating: 

In the early stages of its development, cost accounting dealt in large part with factory 
costs for use in inventory valuation, profit determination, and pricing. These are still 
important aspects of coat accounting, but the field has been expanded in areas such as 
cost control, budgeting, and cost determination for a variety of managrrial uses and 
has been broadened to include administrative expenses and distribution costs and the 
cost and control problems of nonmanufacturing businesses. 

A distinction between the narrow and broad view of cost accounting is some- 
times attempted by distinguishing cost finding and cost accounting. To^t findinoj 
is defined as the determination of the cost of goods or services by informal pro- 
cedures; that is, procedures that do not carry on the regular processes of eosf 
accounting on a continuous basis. Actually, however, other than the fact that 
implementation of the broad view requires both the informal and the regular 
procedures, cost finding is not exclusively related to the broad view of cost 
accounting. 

PROCEDURES. There is a tendency to think of cost accounting in terms of 
the procedures used in determining cost. In this sense cost accounting, according 
to the narrow view of the field, represents the set of procedures involved in a job 
order or process cost accounting system. Upon either of these two sets of 
procedures, standard costs may be superimposed; this adds another set of pro- 
cedures to provide measures of variances of actual costs from standard costs. 
Beyond the three sets of procedures, individual companies have developed addi- 
tional cost accounting procedures for various phases of the art of determining cost. 
Because of the lack of uniformity among cost accounting procedures in different 
companies, definitions of cost accounting tend to be expressed in general terms nr 
concepts to provide an explanation of the variety of activities in the field. 

The great variety of procedures in use in the area encompassed by the broad 
view of cost accounting tends to preclude the drawing up of any list of procedures 
generally followed. There is, however, a tendency under this view to describe the 
procedures for determining costs useful to management as: 

1. Those useful in planning future activities for the company. 

2. Those useful in controlling current activities of the company. 

3. Those useful in measuring company periodic income. 

This point of view seems to be the basic principle underlying the approach by 
the Committee on Cost Accounting Concepts and Standards of the American 
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Accounting Association (Accounting Review, vol. 31) in that the concepts dis- 
cussed center around these three areas. In line with this general description of the 
procedures of cost accounting, Neuner (Cost Accounting)' includes the following 
specific procedures for determining costs useful in planning profitable opera- 
tions: 

1. Profit planning through direct costing procedures. 

2. Profit planning through cost-volume-profit studies and break-even charts. 

3. Profit planning through differential and comparative cost analyses. 

Specific control procedures beyond those included in the narrow view of the 
field, include, among others: 

1. Procedures for measuring the rate of return on capital invested. 

2. Procedures for assigning and collecting costs by personal responsibilities, espe- 
cially in the form of budget comparison. 

3. Procedures for effective reporting of information to management, including the 
development of a specific cost reporting system. 

AREAS OF COST ACCOUNTING. Areas of activity which represent 
segments of the field of cost accounting include budgeting, cost control, cost 
analysis, inventory valuation, and special investigations. 

Budgeting. The preparation and use of budgets involves the development 
of a set of estimates of future costs and revenues in such form as to coord- 
inate pompany activities in accordance with selected objectives or goals and to 
serve as a standard for cost control. Heiser (Budgeting — Principles and Practice) 
defines the budget as '"an over-all 'blueprint^ of a comprehensive plan of opera- 
tions and actions, expressed in financial terms.” He conceives the budgeting 
process as “the preparation of a budget and its fullest use, not only as a device 
for planning and coordinating, but also for control.” 

Cost Control. According to Kohler (A Dictionary for Accountants), cost 
control represents: 

. . . the employment of management devices in the performance of any necessary 
operation so that pre-established objectives of quality, quantity, and time may be 
attained at the lowest possible outlay for goods and services. Such devices include a 
bill of materials; instructions; standards of performance; competent supervision; 
coat limits on items and operations; and studies, interim reports, and decisions based 
on these reports. 

This definition of cost control implies that cost accounting is only one of several 
techniques used in controlling costs. There is a tendency to confine the role of cost 
accounting in this area to the comparison of actual costs with a standard of some 
form in order to report areas of unsatisfactory performance to management. Some 
authorities suggest that responsibility accounting through the process of mate- 
rials requisitions and similar documentary authorization for using resources repre- 
sents another use of cost accounting in the area of cost control. For a detailed 
discussion of cost control and responsibility accounting see the section on Cost 
Control, Budgets, and Reports. 

Cost Analysis. The process of re-arranging and reclaBsif 3 ring cost and 
revenue data in such manner and detail as to reveal significant relationships to 
management is known as cost analysis. Statistical data, in addition to the basic 
cost accounting information, are used in developing significant reports for manage- 
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ment. Authorities have different views of the areas covered by cost analyBU. 
Devine (Cost Accounting and Analysis) suggests a general view as follows: 

Further duties of cost accountants arise in connection with decisions for re-arranging 
machines and operations, for exchanging equipment, etc. Some accountants have 
preferred to include these special calculations in a class designated as cost analysis 
instead of cost accounting. 

Inventory Valuation. The primary center encompassed by the general area of 
cost accounting is often assumed to be inventory valuation. For purposes of 
income taxation, credit, and similar business features, most firms need a basis for 
valuing inventory. Without a systematic manufacturing cost accounting sys- 
tem, valuation would be difficult. 

Special Investigations. In addition to the rather definite functions outlined 
by Devine and others, cost accountants are called upon to perform a host of 
special investigations which extend beyond any analysis of cost and statistical 
data and which may include analyses that require considerable judgment and 
experience in dealing with intangible factors not capable of measurement. 

Relationship to Other Fields 

COST ACCOUNTING AND FINANCIAL ACCOUNTING. The 

boundaries of any field tend to merge into those of other fields. Understanding of 
cost accounting, therefore, requires recognition of its relationship to other dis- 
ciplines and organized bodies of knowledge. Different distinctions may be drawn 
between cost and financial, or general, accounting, depending upon the individual’s 
understanding of the term “cost accounting.” Russell (NAA Bulletin, vol. 29) 
states that “Financial accounting is concerned chiefly with the requirements of 
creditors, owners, the government, prospective investors, and persons outside of 
the management,” whereas the chief characteristic of cost accounting is that it 
is directed jirimarily to management requirements. 

Matz-Curry-Frank (Cost Accounting) distinguish the two fields in the fol- 
lowing terms: 

It is usual to consider co.st acrounting to be that phase of general accounting which 
informs management of the unit cost of the goods manufactured and sold. General 
accounting classifies, records, presents, and interprets in terms of money, transactions, 
and events that are of a financial character, thereby providing management with the 
facts and figures nece.^sary for the preparation of the periodic financial statements — 
the balance sheet and the income statement. Cost accounting, on the other hand, 
classifies, records, prc^cnts, and interprets in a significant manner the cost of materials, 
labor, and expenses neces.sary to manufacture and sell each product. The year-end 
statements of general aecounting, presenting the total cost figures, can thus be sup- 
ported by the details of the-sp costs that have been collected through cost accounting 
methods and procedures. 

Neuner (Co.st Accounting) supports the view that collected cost accounting 
data are to be controlled by and subsidiary to the data in the general financial 
accounting system in order to provide an integration of cost and financial account- 
ing systems, but he states : 

It should be added, however, that in most nonmanufacturing costs such as distribution 
costs, office costs, municipal costs, and bank coste, the use of statistical compilation 
and analysis (which are not integrated with the financial accounting system) has been 
proven more economical and equally effective. 
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Devine (Coat Accounting and Analyais) treats cost accounting from a broad 
view and considers general or financial accounting to be cost accounting ''in the 
sense that the determination of income requires the assembling of costs and their 
assignment to operating periods." The view underlying this distinction implies 
that cost accounting is an extension of financial accounting. 

In general there are certain phases of cost accounting which are detailed pro- 
cedures in support of, and tied into, accounts used in general accounting. There 
are other aspects of cost accounting which extend the activities of the field well 
beyond any work performed in the field of financial accounting. 

COST ACCOUNTING AND MANAGEMENT ACCOUNTING. In re- 
cent years the term “management accounting” has become rather widely used. It 
is generally employed to cover a broad area. Anthony (Management Accounting) 
describes it simply as “concerned with accounting information that is useful to 
management.” Pelej (Journal of Accountancy, vol. 105) defines it as “that phase 
of the accounting function which is directly concerned with aiding management's 
j)lanning and administrative tasks,” and says that essentially it is a change in 
perspective from that of historical accounting. Keller (Management Accounting 
for Profit Control) states: 

Management accounting for profit control includes income accounting, cost account- 
ing, and budgetary planning and control. Of these processes cost accounting is the 
keystone. . . . Actual costs must be determined and compared with those planned to 
guide management toward their profit objective. . . . Costs must be determined not 
only in total but also by areas of management responsibility and by products. 

Crossman (Accounting Review, vol. 33) says: 

Management accounting functions largely through operating reports based upon 
standard costs and budgets compared with actual expenditures, through internal 
auditing, and through special duties and reports pertaining to the probablp effect of 
proposed plans and programs. 

The American Accounting Association's 1958 Committee on Management 
Accounting (Accounting Review, vol. 34), after studying the evolution and 
present status of management accounting, arrived at the following definition: 

Management accounting is the application of appropriate techniques and concept*? 
in processing the historical and projected economic data of an entity to assist man- 
agement in establishing a plan for reasonable economic objectives and in the making 
of rational decisions with a view toward achieving these objectives. It includes the 
methods and concepts necessary for effective planning, for choosing among alterna- 
tive business actions, and for control through the evaluation and interpretation of 
performance. Its study involves consideration of ways in which accounting informa- 
tion may be accumulated, synthesized, analyzed, and presented in relation to specific 
problems, decisions, and day-to-day tasks of business management. 

The Committee observes that, “In the broad sense all accounting is manage- 
ment accounting,” but that in a restricted sense, “management accounting is 
distinguished by emphasis upon purpose, the point of view predominating, and 
upon potential management use.” 

COST ACCOUNTING AND INDUSTRIAL ENGINEERING. Cost 
accounting is normally viewed as a process of determining a cost measured in 
terms of money. It is true, of course, that considerable statistical data are a part 
of the more effective cost systems, but such data are considered supplemental to 
the basic cost accounting function of determining a money cost. Industrial en- 
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gineering is concerned with cost also but more from the point of view of technical 
efficiency than with cost measured in terms of money. In the area of standard 
cost, for example, industrial engineers may determine the physical amount of 
materials and labor appropriate for the standard, and the cost accountant may 
assign an appropriate dollar amount to the physical measurements. Budgeting is 
recognized as an accounting function, but many cost studies in such areas as 
machine replacement and evaluation of alternative plans for future action often 
are considered by industrial engineers to be in the industrial area. (For a discus- 
sion of the relationships of the cost accounting department to other departments 
of the company, see the section on the Cost Accounting Department.) 

COST ACCOUNTING AND OPERATIONS RESEARCH. Cost ac- 
counting includes not only the collection of cost data useful to management but 
also the arrangement and presentation of such data in such form as to reveal 
significant relationships to management. This same objective may be applied to 
the experimental and mathematical techniques of operations research. Many of 
the data now presented as work of operations research have been presented in a 
less analytic manner by cost accountants for some time. Operations research may 
be viewed as supplementing the cost accounting function of providing management 
with information useful in planning and control decisions by means of scientific 
and statistical methods of analysis. As Kozmetsky and Kircher (Electronic Com- 
puters and Management Control) point out: 

Ah our economy has become more complex, and as corporations have grown in size, 
in variety of products, and in extent of market, the need for improved systems of 
planning and control, and data processing, has become increasingly evident. Execu- 
tives have recognized this need. They have purchased or leased office machincH, 
analyzed procedures, and encouraged attempts to raise clerical efficiency. They have 
studied reporting systems. They have attempted to relate the gathering and process- 
ing of information to the decision needs of the organization. ... In both office and 
factory, and for certain types of engineering and other research as well, there also has 
been a development of certain new scientific methods of analysis. These methods use 
tools which are primarily mathematical in nature, although not necessarily so. One 
of the names given to this development is "Operations Research.” 

(For a more detailed discussion of operations research, see the section on Special 
Cost Analyses.) 


Objectives of Cost Accounting 

MAJOR GOALS. Although there may be dilferences of opinion a.*! to the pur- 
poses of cost accounting, there seems to be general agreement on the three objec- 
tives stated by Lang-McFarland-Schiff (Cost Accounting) : 

1. To aid in determination of profit or loss, including inventory valuation. 

2. To aid management in planning. 

3. To control operating efficiency. 

Williams (NAA Bulletin, vol. 39) comments on these general objectives in the 
following terms: 

In profit measurement the coat accountant is concerned primarily with the proper 
recording of profit or loss for operations or transactions which have already occurred. 
His work in this connection does not of itself yield any profit for his company. In cost 
control, the accountant is working in the present rather than the past. He is con- 
cerned with operations as they occur, and in this function he is able to render some 
assistance in the development of profits by means of cost reduction. 
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The cost department’s most important role is that in developing costs for manage- 
ment decisions. In this role the cost accountant is concerned with the future, and it 
is here that he finds his greatest opportunity to contribute tp the profit of his com- 
pany. 

INCOME DETERMINATION. Goetz (Management Planning and Con- 
trol) states: 

Management, and consequently managerial accounting, is concerned with the effi- 
ciency of an individual industrial enterprise. Management's search for economic 
efficiency may be analyzed into three groups of activities; (1) planning enterprise 
activities, (2) controlling enterprise operations, (3) conducting social contacts. 

Planning Future Activities. Income determination plays a role in all three of 
the suggested activities, but as a report on past activities it is most useful in 
planning future activities, provided it is reasonable to assume that the environ- 
ment of the future will be similar to that of the past. For example, variable costs, 
computed in determining income, may be useful in planning future activities if it 
is assumed that the present environment will exist in the future. Many cost 
accountants use the historical data available from the process of determining 
income as the basic information for developing cost data more directly applicable 
to future planning. The process involved is one of correcting or adjusting his- 
torical cost data to the environment which is forecast for the future. 

Controlling Costs. In the area of cost control, measured income is used as a 
broad over-all gage of efficiency. When reported income is unsatisfactory, manage- 
ments are motivated to take steps to see that plans are carried out efficiently. In 
the sense that income reports serve to motivate action, they are considered to con- 
tribute to the managerial objective of controlling costs. Possibly the control aspect 
arises primarily from the process of measuring income. This is so because of the 
need to account for all utilized goods and services when measuring the expenses 
charged against revenue. All resources are thus accounted for, either as expenses 
or as assets still on hand. If the services utilized are collected by individual 
responsibility, then as they arc measured for purposes of determining income, 
data are collected which serve to control operations. It is contended by some 
authorities that the process of collecting cost by personal responsibility serves to 
motivate the person involved to control costs. 

Fulfilling Obligations. In the fulfillment of social obligations, income deter- 
mination must be computed for several purposes. As a report to stockholders 
on the amount of earnings which may be available for payment of dividends, the 
income statement serves a useful purpose for persons other than management. As 
a means for assessing an income tax, governments are served when income is deter- 
mined accurately. Because management does have to fulfill such social obliga- 
tions, income is determined as a means of complying with the implied or explicit 
contract with persons other than management, those representing society in 
general. 

Data derived from the income determination process serve only as rough 
approximations of the best information needed for planning and control. There 
are other cost data which the cost accountant has developed as more specific 
guides to management in performing the planning and control functions. While 
there may be other data more appropriate for fulfilling social obligations, public 
acceptance of measured income as a means of compliance with social contracts 
suggests that the process of reporting income determination serves this function 
well. 
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CONTROL. The objective of cost accountiDf in the area of determining 
income is to provide information useful for several purposes. One of these pur- 
poses is cost control. It should not be assumed, however, that cost accounting is 
concerned with cost control only as an incidental result of the objective of deter- 
mining income. To the contrary, cost control is a distinct objective of cost ac- 
counting and may be attained by processes and methods unrelated to the process 
of measuring income, 

Control may be defined as the process of directing a set of variables toward a 
preconceived objective. In this sense the cost control objective refers to the 
process of preventing costs fjom varying from the amount planned or computed a.s 
a proper cost for operations. Thus it is one phase of the operational function of 
carrying out the plans of management. The role and activity of cost accounting 
in this area has been classified as: (1) after-the-fact cost control procedures, and 
(2) before-thc-fact cost control procedures. 

Corrective Control. In a sense, after-the-fact or corrective control is a mis- 
nomer. It is impossible to control any cost after the amount incurred has exceeded 
the amount allowed as a proper cost. The concept refers to the process of con- 
stantly checking current cost performance with planned, budgeted, or standard 
cost allowances and of reporting variances immediately to management so that 
action may be taken to prevent recurrence of undesirable variances from the 
standard. The effect of the application of after-the-fact control procedures is to 
encourage managerial control of specific areas of future costs. Corrective control 
serves only as a motivating mechanism in the sense that an unfavorable variance 
report stimulates management to take action to control costs in the future. 

Preventive Control. There seems to be a definite trend among cost accountants 
to direct cost control more and more to the objective of before-the-fact, or pre- 
ventive control. The concept is that various procedural, psychological, and phys- 
ical stimuli should be established to motivate employees to keep costs within those 
allowed by standards, budgets, and other jdanned costs. In implementing this con- 
cept of control, cost accountants have establislierl procedures whereby requisitions 
for materials and labor in excess of a standard allowance require special approval 
and involved procedures of such a nature as to encourage efficient utilization of 
resources. Standard costs and formal budgets serve as psychological stimula- 
tion, motivating employees to work efficiently to meet the predetermined objec- 
tive. 

In the area of the object controlled, there appears to be a change taking place 
in the cost accounting objective of cost control. Until recent years the concept 
underlying cost accounting cost control has been that the items to be controlled 
were the resources of the company. The objective of this concept of control was 
to prevent excess usage of materials, labor, and overhead by protecting these 
resources from being wasted by employees. The more recent concept of cost 
control by cost accountants is that it is people or employees who should be con- 
trolled, and that by control of people and proper motivation of people, resources 
control will be accomplished much more effectively. The ultimate result of both 
concepts is the same, but in the older version, attention is centered on means of 
resource control, whereas the newer concept places emphasis on personnel 
motivation to perform well. 

PLANNING. The objective of aiding management in planning future activ- 
ities of the company has been accepted relatively recently by cost accountants as 
one of their primary respon^sibilities. Cost accounting has been useful in many 
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areas of planning (such as pricing, when historical cost data have been used), but 
the development of systematic planning of future activities of the company repre- 
sents the area of cost accounting where the greatest expansion of the field has 
taken place. 

Cost accounting objectives in the area of planning include aiding management 
in reaching decisions on: 

1. Project plans, such as plant location, resource replacement, volume expansion, 
and similar special planning activities. 

2. Period plana, such as budgeting, where an attempt is made to estimate future 
costs and revenues of a co-ordinated plan of company activity for a coming 
period of time. 


Nature of Cost 

COST, EXPENSE, AND LOSS. The AICPA Committee on Terminology 
(Accounting Terminology Bulletin No. 4) distinguishes "cost/’ "expense,” and 
"loss” as three terms which are sometimes used interchangeably. The Committee 
defines cost as "the amount, measured in money, of cash expended or other prop- 
erty transferred, capital stock issued, services performed, or a liability meurred, in 
consideration of goods or services received or to be received.” 

Expense in its broadest sense is defined by the Committee as including "all 
expired costs which are deductible from revenues.” In a narrower sense "the term 
‘expense’ refers to such items as operating, selling, or administrative expenses, 
interest, and taxes.” The Committee appears to favor the narrower definition 
for use on financial statements and recommends that "items entering into the com- 
putation of cost of manufacturing, such as materials, labor, and overhead, should 
be described as costs and not as expenses.” 

Loss is defined by the Terminology Committee a?: 

(1) the excess of all expenses, in the broad sense of that word, over revenues for a 
period, or (2) the excess of all or the a])propriatc poilion of the cost of assets over 
related proceeds, if any, when the items are sold, al)andoned, or either wholly or 
partially destroyed by casualty or otherwise written off. When losses such as those 
described in (2) are deducted from revenues, they aie cxi)enses in the broad sense of 
that term. 

The Committee recommends that in financial statements the term loss should refer 
to net or partially net results when appropriate in place of the term “income” or 
“profit.” In such cases appropriate qualifying adjectives should generally be used. 
The term should also be used in describing results of specific transactions, generally 
those that deal with the disposition of assets. 

COST VARIES WITH PURPOSE. Years ago, Clark (Studies in the 
Economics of Overhead Costs) stated: 

We may start with the general proposition that the terminology of costs is in a state 
of much confusion and that it is impossible to solve this confusion by discovering 
and adopting the one correct usage, because there is no one correct usage, usage being 
governed by the varying needs of varying business situations and problems. 

More recently the Committee on Research of the National Association of Ac- 
countants in NAA Research Series No. 7 (NAA Bulletin, vol. 27) recognized the 

need for different costs for different purposes: 

Costa are used for a variety of purposes and the same cost data cannot serve all pur- 
poses equally well. Many of the apparent differences of opinion among cost 
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accountants are not fundamental but arise from failure to recognize that cost data 
prepared for one purpose may not be appropriate for other purposes. 

In support of this general statement the Committee classifies five uses of cost 
data and suggests that their collection and analysis be directed toward: 

1. Determination of periodic profit, including inventory valuation. 

2. Budgetary planning. 

3. Cost control. 

4. Pricing policy. 

5. Current applications of plans and policies. 

The Committee goes on to discuss the different types of costs needed for each pur- 
pose. Historical costs are needed for the process of measuring periodic profit (1), 
since it involves the matching of incomes and costs on some consistent basis. Man- 
agement requires the best possible estimates of expected actual costs for each set 
of conditions being reviewed, in its budgetary planning (2), where it is concerned 
primarily with the combination of income, costs, and volume most likely to yield 
the greatest net profit return. Cost control (3) requires the adoption of standards 
of comparison and involves the measurement of actual costs against the predeter- 
mined standard costs. Management needs projected product costs, based on its 
determination of normal capacity, in order to serve the purpose of pricing policy 
(4), which is to determine the product price that will permit a maximum total 
profit over a period of time. Once long-term pricing policies have been decided, 
deviations to meet short-term conditions require cost and other data based on 
these conditions. Current applications of plans and policies (5) may require 
almost any combination of these and other types of costs, drawn from regular cost 
reports or assembled to meet the needs of the moment. 

Authorities appear to agree in general that different costs are appropriate for 
different purposes and that it is not possible to say what the cost of something is 
without knowing the use to w^hich the cost is to be put. The Commitee on Re- 
search took a similar position on standard costs in NAA Research Series No. 11 
(NAA Bulletin, vol. 29), suggesting that different standard costs may be needed 
for the different uses of cost control, inventory costing, budgetary planning, pric- 
ing, and for facilitating bookkeeping. 

BASIC CONCEPT OF COST. Underlying all the various measurements 
involved in determining the most appropriate cost for various purposes is the idea 
that cost represents a sacrifice, a foregoing or a release of something of value. 
Devine (Cost Accounting and Analysis) states, *'The core of meaning which is 
common to all types of cost may be summed up by the word sacrifice. It is not 
by chance that accountants speak of cost as effort exerted and that political 
leaders talk of having cannons instead of butter." The Committee on Cost Con- 
cepts and Standards of the American Accounting Association (Accounting Review, 
vol. 31) supports the view that business cost is a release of value : 

For business purposes, cost is a general term for a measured amount of value purpose- 
fully released or to be released in the acquisition or creation of economic resources, 
either tangible or intangible. Normally it is measured in terms of a monetary 
sacrifice involved. There is, however, nothing to prevent its measurement in other 
terms nor to prevent the adjustment of monetary sacrifices to common units of 
purchasing power. 

CONCEPTS OF HISTORICAL COST. Cost accountants are concerned 
with all the different costs for different purposes, but when cost accountants are 
concerned with the procedure of reporting significant historical cost data, there is 
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general support for the view that the cost of something refers to its acquisition 
cost. Thus the cost of a machine is the cash or cash equivalent given up on the 
acquisition date to acquire the machine. When the machine is used to produce a 
product, the depreciation is measured as a portion of the original acquisition cost 
of the machine. Even this concept is subject to a variety of measurepients, due 
either to measurement difficulties, the result of efforts to approximate more funda- 
mental notions of the appropriate cost, or the desire to classify this concept into 
distinct categories to provide detailed information on company activities. The 
most common distinction drawn is between manufacturing and nonmanufacturing 
costs. Manufacturing costs are considered to be the costs of physical creation of 
a product and represent all costs of the factory producing the product. Non- 
manufacturing costs include the costs of distributing the product and the gen- 
eral administrative costs not directly associated with either production or 
distribution. 

Other classifications of historical acquisition costs result in further breakdown to 
provide cost information more directly u.^able for different purposes. (For a 
detailed discussion, see the section on Cost Classifications.) 

DEFINITION OF TYPES OF COSTS. The idea of different costa for 
different purposes is applicable to both costs in general and to historical acquisi- 
tion cn^^t. The word "cost” is used in such a wide variety of ways that it is advis- 
able to use with it an adjective or phrase which will convey the shade of meaning 
intended. The AAA Committee on Cost Concepts and Standards (Accounting 
Review, vol. 27) defines the following types of cost: 

1. Historical cost is cost measured by actual cash payments or their equivalent 
at the time of outlay. 

2. Future costs are costs expected to be incurred at a later date. 

3 Replacement cost is cost in the present market. 

4. Standard costs are scientifically predetermined costs. 

5. Estimated costs are predetermined costs. 

6. Product cost is cost associated with units of output. 

7. Period cost is that cost associated with the income of a time period. 

8. Direct costs are those costs obviously traceable to a unit of output or a seg- 
ment of business operations. 

9. Prime costs are the labor and materials costs directly traceable to a unit of 
output. 

10. Indirect costs are those costs not obviously traceable to a unit of output or to 
a segment of business operations. 

11. Fixed costs are those costs which do not change in total as the rate of output 
of a concern or process varies. 

12. Variable costs aic those costs which do change in total with changes in the 
rate of output. 

13. Opportunity cost is the mrasurablr advantage foregone as a result of the rejec- 
tion of alternative uses of resources, whether of materials, labor, or facilities. 

14. Imputed costs are costs that do not involve at any time actual cash outlay 
and which do not, as a consequence, appear in the financial records; neverthe- 
less such costs involve a foregoing on the part of the person or persons whose 
costs are being calculated. 

15. Controllable costs are those costs subject to direct control at some level of 
managerial supervision. 

16. Noncontrollable costs arc those costs not subject to control at some level of 
managerial authority. 

17. Joint costs exist when from any one unit source, materials, or process, there 
are produced units of goods or sources which have different unit values. 

18. Sunk costs are historical costs which are irrecoverable in a given situation. 
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19. Discretionary costs, often termed "escapable” or "avoidable” costs, are those 
costs which are not essential to the accomplishment of a managerial objective. 

20. Postponable costs are those costs which may be shifted to the future with 
little or no effect on the efficiency of current operations. 

21. Out-of-pocket costs are those Costs which, with respect to a given decision of 
management, give rise to cash expenditure. 

22. Differential costs are the increases or decreases in total cost, or the changes in 
specific elements of rost, that result from any variation in operations. 

Development of Cost Accounting 

ORIGINS OF COST ACCOUNTING. Garner (National Public Acrount- 
ant, vol. 1) observes that many people have the erroneous impression that cost 
accounting developed from general accounting during the last half century. 
Tt is also substantially incorrect that cost accounting originated with the rise of 
the factory system in the Industrial Revolution in England in the latter part of 
the eighteenth century. Many cost accounting practices and theories are much 
older, dating back to about the fourteenth century when small industrial enter- 
prises were established with the growth of Italian, English, Flemi.«;h, and German 
commerce. Few authorities suggest, however, that many of the present-day cost 
accounting procedures came into being prior to 1880. 

EIARLY DEVELOPMENTS. Garner (Evolution of Cost Accounting to 
1925) suggests growth along various lines in discussing developments in cost 
accounting from 1880 to 1920. In the early stages Garcke and Fells suggested a 
thorough technique in accounting for materials, using a stores ledger, a materials 
requisition (termed "stores warrant”), and a stores-received book. Metcalfe pro- 
vided a satisfactory method of accounting for labor time and cost by having 
employees use time cards and a time book, filling out the time cards as they moved 
from job to job. Norton suggested the distinction between manufacturing anrl 
nonmanufacturing costs. 

Around the turn of the century there was growth in many areas. Lewis distin- 
guished prime costs (wages, materials, and other direct items), shop establishment 
charges (other shop items), and general establishment charges (operating non.'^ho]) 
costs). Maximum and minimum matcrials-quantity notation space wa.s added to 
the stores ledger card about this time, and bills of materials were advocated for 
control of materials usage. Factory burden was recognizetl as a distinct element 
to be allocated to jobs, and labor costs were collected by departments. Perpetual 
inventory plans were suggested, first-in, first-out (FIFO) was advocated, and the 
ideas of a normal price and the average cost basis of pricing requisition.s were 
presented. 

The que.«tion of interest as a cost was debated at some length later in this periorl 
(1906-1916). Controlling accounts on the general ledger were used for inrlirect 
manufacturing costs, detailed in a subsidiary ledger. Predetermined burden 
rates were used to apply estimated burden and departmentalization in terms ol 
service department and production department costs were well recognized. 

LATER BROAD DEVELOPMENTS. According to Jackson (NAA Bulle- 
tin, vol. 34) there were five broad developments in the field of cost accounting 
during the period (1920-1945) along the following lines: 

1. Improvement and refinement in cos! aroiinting procedures, techniques, and 
principles in areas of developing and using alandard cosls, distributing factory 
overhead, handling of materials, recording I'n.st ^ ariMtinn.'' in the double-entry 
system, preparing cost report^^. anrl 
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2. The exbenaion of costing methods to practically all busmeBses and to the major 
functions within the business, especially the extension of cost accounting 
methods to the distribution phase of business operations, 

3. Establishment within individual companies of the use of costs for cost deter- 
mination, management guidancCi and pricing. There was also the establishment 
of the important distinction between the use of costs within an industry to fix 
prices and restrain trade (which was ruled unlawful), and the collection and 
dissemination on costs by trade associations or others without any attempt to 
fix prices or restrain competition (which was ruled permissible). (U.S. vs. 
Maple Flooring Manufacturers’ Association, U.S. District Court, W.D. Mich., 
Final Decree, Jan. 4, 1924, appealed March 28, 1924. U.S. Supreme Court 
Docket No. 342.) 

4. The development and extension of cost accounting into the area of cost control 
and its use for cost reduction methods. 

5. The development of the budget and its extension in the form of a flexible 
budget for use with standard costs. 

Standard Costs. The first Annual Conference of the National Association of 
Accountants in 1920 revealed considerable interest in standard costs, but the dis- 
cussion indicated a wide divergence of opinion regarding the use and application 
of standard costing technique. Subsequent to that meeting, howwer, standard 
costs developed rapidly. The scientific management movement undoubtedly con- 
tributed to the use of standard eosts in planning manufacturing operations and in 
evaluating the efficiency wdth w’hich w^ork was done. The early standards were 
physical standards expressed in number of units of materials or hours of labor. 
These were soon converted into cost standards. As budgeting developed, it 
became possible to develop standards for controlling the indirect costs and for 
determination of a standard unit product cost. 

The thinking which led to the development of standard costs appears to be an 
extension of cost estimating methods coupled with the prior development of pre- 
determined factory overhead rates. (For a detailed discussion of standard costs, 
see the sections on standard costs.) 

Cost Control. In NAA Research Series No. 9 (NAA Bulletin, vol. 28), the 
Research Committee of the National Association of Accountants states in sum- 
mary that good cost control practice in the period before World W^ar II 
involved : 

1. The classification of costs in terms of: 

a. Nature of expenditure. 

b. Responsibility. 

c. Variability. 

2. The predetermination of costs in the form of planned or standard costs and 
budgets. 

3. The accumulation of actual costs. 

4. The comparison of actual costs with cost or budget standards in order to deter- 
mine what variances had occurred and the causes of these variances. 

5. The prompt reporting of variances to those individuals having authority to 
incur costs, as well as to the next level of management. 

6. Managerial action to eliminate unfavorable variances when actual costs differed 
from standard costs or budgets. 

The growth of cost control to its position just prior to World War II may be 
traced back to an origin around 1900. At that time cost control practice con- 
sisted of the collection of current actual cost for comparison with costs of 
prior periods. Such cost comparisons were used to indicate the trend of costs. 
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Improvement in this process of cost control resulted when more detailed and 
significant cost classifications were developed. The development of a fixed budget 
or forecast of future operations provided a basis of comparison of actual with the 
predetermined goals. As physical or engineering standards were devised, standard 
costs were developed to supplement budgetary control. When comparisons of 
actual cost with some type of a standard became established, reporting practice 
changed so that only variances from standards were submitted to management as 
the cost data required for control. Timeliness of reports became the center of 
interest as the objective became one of correcting unfavorable variances before 
they accumulated into large losses. More cost reporting resulted, and these reports 
were more widely distributed throughout the company. This appears to have been 
the status of cost control just prior to World War II. 

The effect of World War II on cost control was negative. With cost-plus con- 
tracts and the pressure of the war effort, interest in consistent effort to reduce 
cost decreased as emphasis centered on production speed and volume. Shortage of 
accounting personnel and the need for collecting actual costs for renegotiation and 
contract termination added to the difficulties of maintaining cost control. (See the 
section on Cost Control, Budgets, and Reports.) 

RECENT DEVELOPMENTS. The most evident development in cost ac- 
counting since 1945 has been the interest in providing data useful to management 
planning of the future activities of the company. The second significant develop- 
ment has been the extension of cost control. Some authorities view both develop- 
ments as advancement in the area of cost control on the grounds that cost control 
includes control of future operations as well as current activities. Whatever the 
classification of the new work, cost accounting has assumed responsibility for aid- 
ing management in planning future activities. The functions performed in this 
process have not been crystallized into standardized activities. According to 
Carlson (NAA Bulletin, vol. 38) “the need to plan is recognized in developing 
long-range and short-term budgets and forecasts. Other targets of performance, 
such as cost standards, product profit margins, inventory turnover, and return on 
capital, also fit the planning requirement.” 

Electronic Data Processing. Associated with the growth of interest in plan- 
ning has been the development of electronic data processing. Hollander (NAA 
Bulletin, vol. 38) states: 

The advent of electronic data processing is the latest development in the long history 
of efforts to mechanize data flow and office clerical routines. In their day, the intro- 
duction of the typewriter, adding machine, cash register, desk calculator, account mg 
machine, and punched card systems were all revolutionary in their impact on the 
formerly well-entrenched techniques. However, all these devices were merely mecha- 
nized extensions of a manual concept, since they were basically tools for printing, 
calculating, and totaling. 

It is a virtual certainty that future business historians will relate all data handling 
developments to the pre-electronic or post-electronic era. This division is significant 
because, unlike all earlier devices, electronic data processors represent an entirely new 
concept of data-management relations. For the first time, a technique is available for 
automatically implementing routine top management decisions. 

(For a discussion of electronic data processing, see section on Basic Cost Records.) 

Control Accounting. The more recent history of cost accounting is in the area 
encompassed by a broad view of the field (see the discussion on Cost Accounting 
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and Management Accounting in this section) . In the area represented by the nar- 
row view of cost accounting, the more recent developments are in the area of 
control accounting. Dickey emphasizes the view that ''cost control is people" 
(Cost and Management, vol. 31). He states: 

It seems advisable to provide some specific training in human relations for those who 
administer cost controls. An individual who had no training in accounting or in pro- 
duction techniques would seem an unlikely person to put in charge of a budget. Since 
the aim of control devices is to influence the action of people, it seems equally im- 
portant to include in the training of administrators of cost control programs some 
.study of the art of influencing people. 

A number of companies are now giving more attention to this aspect of cost 
control. 

Effect of Automation. As the era of greater automation in the factory opens, 
there is speculation as to what effect this will have on cost accounting. Kenyon 
(The Cost Accountant, vol. 36) expresses the opinion that automation will result 
in smoother production processes, with fewer significant deviations from standard, 
and therefore easier cost control. Service departments will increase in im- 
portance, with a corresponding emphasis on control of costs therein. Kenyon 
believes that greater importance will be attached to the planning of operations 
and the choosing of the most advantageous course of action, and that the cost 
accountant should be prepared to make a substantial contribution in these areas. 

Conditions in Individual Companies. In discussing the developments in cost 
accounting within any period, the wide disparity in the accounting systems 
actually used must be kept in mind. Various studies made from time to time of 
companies which failed have shown that a high percentage of such companies had 
almost no accounting records or very inadequate accounting systems, and it is 
claimed that this deficiency has been an important cause of failure. This means 
that the accounting advances described in the literature and adopted by many 
companies are ignored by other firms. 

With several million accounting entities in the United States, and with no com- 
plete report available on the accounting practices of these organizations, it is 
difficult to know the actual condition of cost accounting systems in American 
industry as a whole. Probably the largest survey is that reported by the Office of 
Price Administration (A Report on Cost Accounting in Industry). This report 
summarizes some of the cost accounting practices of approximately 187,370 
companies, of which it was estimated that only about 29,046 (or approximately 
15 percent) had costs on a product basis and that at that time probably not more 
than 25 percent of total American production was covered by cost accounting 
systems showing cost on a product basis. After completing this report for the 
OPA, Black and Eversole summarize (Handbook of Cost Accounting Methods, 
Lasser, ed.) the condition of cost accounting in American industry in these words: 

Our general conclusion on cost practices would be that labor and materials are rather 
well handled in an accounting sense; that the distribution of factory overhead leaves 
much to be desired; and that distribution cost accounting is more a matter of 
conversation than practice. 

Although progress has been made in the cost accounting practices of many firms 
since the time of this survey, there is still room for improvement in the cost 
accounting practices of many companies. 
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Cost Accounting in the Federal Government. In describing the purposes of 
cost accounting in a governmental unit, Mikesell (Governmental Accounting) 
says: 

Coat accounting is virtually indispensable in any scheme or plan to judge the effi- 
ciency of government. Comparisons based upon generalities may be not only erron- 
eous but even misleading. In addition to its use in determining efficiency, and 
possibly more important, cost accounting is a tool for promoting it. 

In a discussion of the role of cost accounting in governmental units in general, the 
Accountants' Handbook (Wixon, ed.) refers to the increasing adoption of cost 
accounting procedures within the accounting system of the federal government. 

The growing size and complexity of the operations of the federal government 
during and after World War II called for more effective financial planning and 
control measures than those provided by the Budget and Accounting Act of 1921. 
This had emphasized the handling of cash receipts and disbursements and the 
prevention of the overobligation or overexpenditure of appropriations and allot- 
ments. The Joint Program to Improve Accounting in the Federal Government, 
inaugurated by the Comptroller General, the Secretary of the Treasury, and the 
Director of the Bureau of the Budget (1947), is one of the movements that has 
contributed to improved accounting systems and procedures. 

The work of the first Hoover Commission led to the Budget and Accounting 
Procedures Act (1950) which called for certain improvements in the accounting 
and budgetary systems and permitted more effective financial management. The 
second Hoover Commission's report (Budget and Accounting) made a number of 
important recommendations, most of which were incorporated in Public Law 863 
(84th Congress), which directs each executive agency to maintain accounts on an 
accrual basis. This means that the funds appropriated each year should closely 
parallel the goods and services received by the agency, and thus permits a greater 
degree of control than had been present under the former system. Public Law 863 
also directs that, at such times as may be practical, the budget document should 
contain information on program costs and accomplishments. It further requires 
that appropriation requests be developed from cost-based budgets, which were 
recommended by the AAA Conunittee on Governmental Accounting (Accounting 
Review, vol. 33). These cost-based budgets are to be used by the executive 
agencies in their operations and in allotting appropriations. Recently substantial 
progress has been made in putting the appropriation requests of many of the 
departments of the federal government on a cost basis. 

COST ACCOUNTING ORGANIZATIONS. The role and stature of cost 
accounting in modem economic society is mirrored in the activities of several 
accounting organizations formed for research, education, and professional advance- 
ment in areas m which cost accounting functions. In addition the development of 
cost accounting is reflected in the growth of those associations interested in areas 
of concern to cost accountants. 

National Association of Accountants. Founded in 1919 as the National As- 
sociation of Cost Accountants, the National Association of Accountants has 
been a leader in the development of cost accounting. It has contributed greatly to 
the advancement of cost accounting from the procedural aspects of the field in 
years past to the present dynamic management accounting discipline useful in 
iiinny areas of management and administration. 

Membership in NAA is composed of men and women representing a wide 
variety of occupations in nearly every field of economic endeavor. The common 
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element drawing the membership together is an interest in the use of accounting 
in management. Some authorities have suggested that cost accounting is manage- 
ment accounting, and the change in name of the Associatipn on July 1, 1957, to 
National Association of Accountants reflects this view in part. 

Services which the Association provides to its membership include (1) the 
monthly NAA Bulletin which contains articles on a wide range of accounting 
subjects, reviews of current accounting literature, notes on new developments in 
the accounting field, and addresses at the Annual Conference; (2) the results of a 
continuous program of research in accounting, published in a series of bulletins 
(see Acknowledgments) ; (3) specific information to individual members on special 
problems; (4) opportunities for exchange of information with other accountants 
at local, regional, and national conferences; (5) discussions, plant visitations, and 
forum programs under the supervision of local chapter organizations; and (6) 
general information on accounting developments in news letters and the NAA 
Ihillctin. 

The National Association of Accountants represents the largest organization of 
accountants in the world. Typical subjects of concern to this group of account- 
ants include (1) profit planning, (2) measuring profit by product lines, (3) 
budgeting for the smaller company, (4) using the return on capital concept, 
(5) inventory management, and (6) cost accounting systems for different indus- 
tries, and (7) a host of related areas. 

Controllers Institute of America. Organized in 1931, the Controllers Institute 
is open to those who perform the controllership function. The Institute’s official 
monthly magazine, The Controller, contains many articles of interest to cost 
accountants. To further its research objective, the Institute has established a 
separate research organization known as the Controllership Foundation, w’hich 
has issued several publications in the area of cost accounting. Subjects of par- 
ticular interest to controllers include (1) control by budget, (2) analysis and 
control of cash flow, (3) automation, and (4) operations research. The concept of 
the function of controllership, as developed by the Controllers Institute, and the 
relations of the eontroller to the cost accounting dei)artment are discussed in the 
section on the Cost Accounting Department. 

American Accounting Association. Next to the National Ai-sociation of Ac- 
countants, the American Accounting Association, founded in 1916 as the American 
Association of University Instructors in Accounting, appears to be the organization 
most interested in the over-all development of cost accounting. Essentially the 
AAA is an association open to anyone interested in accounting. It is, however, 
particularly interested in accounting theory, in research, and in all phases of 
accounting education. The quarterly publication of the Association, The Account- 
ing Review^ was started in 1926. The Association holds an annual meeting. Topic." 
of interest to this Association cover the entire field of accounting, but cost ac- 
counting is well represented in its publications, committee activities, and annual 
meeting papers. In terms of contribution to cost accounting, the American 
Accounting Association has encouraged the development and expansion of cost 
accounting theory. 

American Institute of CPA’s. The AICPA is the one national organization of 
certified public accountants. It was founded in 1887 as the American Association 
of Public Accountants and was knowm as the American Institute of Accountants 
from 1917 to June, 1957, when the present name was adopted. Its monthly maga- 
zine, The Journal of Accountancy, was first published in November, 1905. The 



MB 


COST ACCOUNTING 


Institute’s membership has grown substantially in recent years, reflecting the 
rapid growth of the public accounting profession. The Institute includes in its 
membership a large number of CPA’s engaged in industrial, commercial, and 
governmental accounting and teaching. Therefore, while the Institute’s main inter- 
est is in the area of public accounting, its research and its publications include 
many topics of interest to cost accountants. Its Accounting Research Bulletins, 
begun in 1939, have had great influence in developing and winning adherence to 
accounting principles and sound procedures. Its Accounting Terminology Bulletins 
and its annual publication, Accounting Trends and Techniques, which analyzes the 
accounting aspects of financial reports published annually by 600 well-known 
American industrial companies, are valuable to persons in industrial accounting. 

Institute of Internal Auditors. This organization was formed in 1941 and is 
composed of those interested in internal auditing. The Research Committee of 
this Institute defines internal auditing as: 

The independent appraisal activity within an organization for the review of the 
accounting, financial, and other operations as a basis for proteclive and rnnstructivc 
service to management. It is a type of control which functions by measuring and 
evaluating the effectiveness of other types of control. It deals primarily with account- 
ing and financial matters, but it may also properly deal with matters of an operating 
nature. 

The official magazine of the Institute is The Internal Auditor, published quarterly. 

National Machine Accountants Association. The NMAA has had a very 
rapid growth since its founding in 1951. According to Gerighty (The Controller, 
vol. 25) the Association is interested in education in such areas as (1) machine 
accounting and electronic data processing programs, (2) planning and managing 
punched-card systems, (3) theory and application of digital computer systems, 
(4) application of automation to office systems and procedures, (5) machine wir- 
ing and principles, (6) key-punch training, and related topics. The Association 
publishes a monthly magazine, Journal of Machine Accounting: Data Processing 
Systems and Management. 

Controllers Congress of NRMA. Organized in 1920, this Congress in the 
National Retail Merchants Association has directed its attention to the cost 
accounting problems of department stores. It has issued a suggested accounting 
system for department stores of various sizes in which the contribution theory 
of departmental costing is advocated as most appropriate. 

Systems & Procedures Association of America. The SPA, founded in 1044, 
is primarily interested in systems organization and procedures and related man- 
agement work. It publishes its annual meeting papers, various special studies by 
its research and education committees, and its official magazine. Systems and 
Procedures. 

Other Associations. The National Society of Business Budgeting is con- 
cerned with budgeting and necessarily deals with subjects of interest to the cost 
accounting field. The Railway Accounting Officers Association is an associa- 
tion of accountants engaged in railroad accounting. As an organized body it 
advises the Interstate Commerce Commission on railroad accounting problems in 
order to improve railway accounting systems. 

The Municipal Finance Officers Association has done much to improve cost 
accounting procedures in the area of local and state governments. The National 
Association of Bank Auditors and Controllers has been especially important 
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in the development of cost accounting procedures and techniques for application 
l)y banks. 

The American Woman’s Society of Certified Publip Accountants, founded 
ill 1933, and its affiliate organization, the American Society of Women Ac- 
countants, foundtal in 1933, are primarily roncerneil with the problems of women 
in the profession of accountancy. !Many of the members are in industrial, com- 
mercial, and institutional accounting. Since 193S these two organizations have 
jointly published the bimonthly magazine, The Woman C.P.A. 

In addition, the Institute of Newspaper Controllers and Finance Officers, 
the National Association of Hotel Accountants, and the Federal Govern- 
ment Accountants Association, as well as other relateil associations, have all 
contributed to developments in the field of cost accounting. 

Cost Accounting Concepts and Principles 

NATURE OF COST ACCOUNTING CONCEPTS. Efforts to develop 
standards or principles for public accounting reports to stockholders resulted in 
suggestions that similar standards or prinei])les should be developeil for cost 
arcounting reports to management. Well in adviinre of this demand, however, 
efforts had been directed to the development of improved procedures for providing 
cost arcounting reports to management. Article^ and organized research have for 
a long time been concerned with improvement in cost accounting procedures. 
It was not until 1947, however, that an organized effort was made to develop 
cost accounting principles by a Committee on Statement of Cost Accounting 
I’rinciples of tlie American Accounting Association. Upon completion of their 
study and discussion, Read, one of the Committee members, reported (The Ac- 
counting Review, vol. 23) : 

It was felt by the Committee that the use of the word "principle” might well be 
:i\ uiileil at thi.s .^tage of the development. In general the term "principle” seems to 
carry a connotation of a false degree of certainty, or something "in the nature of 
things” that does not exist in the accounting field. The terms "concepts” anrl 
‘‘sLanrlards” slmmii to Ijp miiclt more meaningful. The art of accounting, including cost 
accounting, consists primarily of accounting methods which may be [Inscribed a." 
jirncedures or jiractii es. However, a comprehensive statement of cost accounting 
necessitates that one look behind the arcounting methods and see upon what ground 
the whole system of cost accounting is constructed. 

It is at this iioint that concepts come into the picture. Since cost accounting as 
well ns all accounting i^^ man-made, it is well to look into the ideas of those persons 
ilesigning cost accuiinling s.vstems to see if it ran be determined w^hat motives thc'v 
had in mind. 

Derivation of Concepts. Whatever the term used, it appears the Committee's 
objective is to state the basic ideas behind the enst accounting rules and pro- 
cedures applied in praetire. These concepts or principles may be developed either 
deductively or iniluctively. Deductively derived concepts represent those gen- 
eralized statements developed by reasoning from a set of assumptions as to what 
is desirable. They serve as guides for the a}jplieation of specific cost accounting 
procedures. Inductively derived concepts are those generalized statements de- 
veloped by gathering together under one statement a number of empirically 
observed rules and procedures. Littleton’s statement (Structure of Accounting 
Theory) that "accounting principles can be derived inductively out of accounting 
actions which are clearly relevant to known accounting objectives,” supports the 
view that principles or concepts can be developed inductively. 
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Generalized Statements. There is some acceptance of the view that it is 
possible to set forth a series of interrelated generalized statements which will 
constitute a statement of principles, concepts, or standards. These generalized 
statements serve as guides to action in applying procedures to a specific situation. 
In the area of cost accounting, it has been assumed, however, that because cost 
accounting procedures were used for so many different purposes, it was not possible 
to set forth any generalized statement without reference to the objective or pur- 
pose to be accomplished. The idea underlying this thinking was expressed by 
Bridgman (The Logic of Modern Physics) in the statement that '^the proper 
definition of a concept is not in terms of its properties but in terms of actual 
operations.” 

Significance of Objectives. As a consequence of this situation, it is now being 
recognized that any statement of cost accounting concepts will have to be com- 
posed of more than one set of concepts. Different sets of concepts would be 
appropriate for the different purposes for which the cost information is to be 
used. 

According to some authorities, a statement of cost accounting concepts could be 
developed by resolving the function or objectives of cost accounting into the three 
areas of aiding in planning, control, and income determination. Different con- 
cepts would be developed for each of the three objectives, and the three sets of 
concepts would represent a statement of cost conce])ts or standards to be userl as 
guides in the application of cost accounting rules anrl procedures to specific 
situations. 

Other authorities feel that it is not possible to set forth a statement of cost 
accounting concepts. According to this view, it i^ ncces^a^y to develop more satis- 
factory rules and procedures for specific situations. Later, as these imiiroved 
rules and iirocedures are more fully developed, it may be iiossible to draw them 
together into statements of systems or of concepts or stainlards. 

DEVELOPMENT OF COST ACCOUNTING CONCEPTS. Efforts to 
develop cost accounting concepts and standards are the result of work by profes- 
sional societies, government agencies, or individuals. 

Work of the NAA. The National Association of Accountants has worked more 
in the direction of improving cost accounting procedures and practices than 
toward the development of general concepts. Their research studies have dune 
much to crystallize cost accounting thinking in specific areas. The Rc.scareh 
Report Series is.^ued by the Association has contributed greatly to the develop- 
ment of cost accounting concepts. (These reports are listed in the Acknowledg- 
ments.) 

It seems to be the policy of NAA to continue issuing bulletins on specific sub- 
jects. As yet no attempt has been made by this association to provide an over-all 
statement of cost concepts of .'-landards. The work of the Controllers Institute 
of America has been confined to the publication of books and pamphlets on 
specific topics. These have been related largely to the planning and control areas. 

Work of the AAA. The Committee on Cost Concepts and Standards of the 
American Accounting Association has issued a series of articles on the general 
subject of cost accounting concepts. This was the first organized attempt to pro- 
vide an over-all conceptual framework of the problem of setting forth a statement 
of cost concepts. Dixon (Accounting Review, vol. 23) indicates that the Com- 
mittee on Cost Concepts and Standards believed that the two principal, continuous 
services of cost accounting am tlir minimization of costs and the matching of 
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rosts with revenues in the determination of income; the third ma.joT function is 
nne of furnishinp; special services, solving special problems as they come up. 

The discussion of these three areas supports the vie\)r that different costs and 
different procedures and techniques are appropriate for the three objectives of 
post accounting. 

STATEMENT OF COST CONCEPTS. The first statement of cost con- 
cepts underlying reports for management purposes was developed by the 1955 
Committee on Cost Concei)t.s and Standards, Tentative Statement of Cost Con- 
repts Underlying Reports for Management Purposes (The Accounting Review, 
vol. 31). This report sets up a conceptual framework for cost accounting con- 
cepts which is useful to management for planning and control decisions. 

Cost Concepts for Planning. The Committee classifies all business planning 
as either project planning or period planning, depending upon its purpose. Project 
planning is defined as : 

. . . the process whernhy management, ronfronted a specific problem, evaluates 
rarh alternfitivn in orrltT to arrive at a decision as to the course of future action. 

The Committer chararterizes costs for project planning as ''estimates of future 
value releases anti(‘i])ated as a result of adopting any one of the alternative courses 
of future action considered by the company.” Since planning normally involves a 
(‘omparison of the estimated future costs of each of the alternative solutions to 
the project, such future costs may be expressed as the cost of the differential 
services required for each alternative. As a result the development of the future 
cost estimate for each of the alternative solutions requires an estimate of only 
those costs not common to all the alternative solutions. In a broad sense only 
the differential costs of the alternatives need to be compared. 

Conceptually, measurement of the cost of the differential services required for 
each alternative is somewhat involved. For .«iirh measurements the Committee 
, 'stales tliat a distinction should be made: 

. . . between differential services on hand, or for which the company is irrevocably 
l umiiiil ti’fl, at the bcginiiiiig of the jilanning period, and those to bp acquired within 
(hat period; between those expecteil to be entirely consumed within that period and 
those of which a residual is expected to remain at the end of the period; and between 
those which management considers replacing and those which it does not. 

In terms of these distinctions, the Committee suggests the following bases for 
measuring costs to be used in project planning: 

1. Diffeiential services to be acquired and fully consumed during the project 
period, for which the basis for estimating future costs is the expected future 
outlay of cii.sh, or it.s equivalent. 

2. Differential seiwiccs to be acquired and partially consumed during the project 
period, for wdiich the basis for estimating future costs is the future outlay of 
cash, or its equivalent, required for their acquisition, less the estimated cash 
equivalent valuation of services remaining at the end of the period. 

3. Differential services on hand at the beginning of the period which are expected 
to be fully or partially consumed, for which the basis for estimating future 
costs is their cash equivalent valuation at the time of utilization. 

The Committee points out that aU differential costs must be adjusted when the 
period of project planning is long, in order to take account of time and ri.sk varia- 
tions. The discounting procedure is recommended as the most satisfactory 
method for doing this. 
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Period planning is defined as: 

. . . the process whereby manfigcment systematically develops an acceptable set of 
plans for the total future activities of the enterprise, or some functional subdivision 
thereof, for a specified period of time. 

Period planning, normally covering a period of one year, usually results in an 
over-all budget. As opposed to project planning, period planning involves antici- 
pated costs and revenues for income detcrminalioii purposes or other rather 
complete cost accumulations rather than differential costs. Estimatcil future costs 
are built up by areas of responsibility and funetion which must bo performed if 
policies and plans are to be followed. Historical cost and variable cost concepts 
are utilized in this estimating procedure. The Committee observes that: 

Period planning provides for an over-all evaluation by top level management of a 
master plan prepared in accordance with major policies and restrictions previously 
imposed by it. It is constructed as a reviewing device rather than as a means of 
providing the basis for the preparation of another master plan or re\ i.«ion of the plan 
under consideration. Changes in planned combinations of activities, induced by 
apparently unsatisfactory total results presented in peiind planning, should bp re- 
examined in the light of the proper concepts of project j^lanning co.st before they are 
effected. 

Cost Concepts for Control. In the section directed to cost concepts appro- 
priate for the control function, the AAA Committee on Cost Concepts and Stand- 
ards (The Accounting Review, vol. 31) recognizes three iii:iin jmrjioses for which 
cost data may be useful in the control of current operations: (1) as a communica- 
tion device, (2) as a device for motivation, and (3) as an appraisal device. 

As a communication device, cost data help management to (lirpct individuals 
within the organization to carry out its plans, including the objectives manage- 
ment wishes to achieve, the methods to be used to achieve these objectives, and 
the limitations to which the organization is expected to adhere. The Coniniittec 
states that : 

In this use, costs may be classified in terms of activity, personal rCsponsibilily, or 
types of services to be used in currying out the adopted plan^. Whih’ the budget is 
one form of communicating information of this type, it is, of course, not the sole 
means, and rarely is it as important as other communication ilevices, particularly oral 
instructions. 

As a device for motivation, if cost data are properly constructed and if accom- 
panied by proper management action and attitude, they may serve as significant 
incentives for attaining planned objectives. Some guides which the Committee 
suggests for determining the appropriate costs to be charged to a person or 
responsibility center are: 

1. If the person has authority over both the acquisition and the use of the s(M vicr>, 
he should be charged with the cost of such services. 

3. If the person can significantly influence the amount of cost through his own 
action, he may be charged with such costs. 

3. Even if the person cannot significantly influence the amount of cost through 
his own direct action, he may be charged with those elements with which the 
management desires him to be concerned so that he will help to influence those 
who are responsible. 

The Committee indicates that the setting of costs limits restricting service 
acquisition or utilization for a specified activity may be a useful method of limita- 
tion, especially for costs in .'^iich areas as research personnel and other staff func- 
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tions where it is difficult to relate costs to specific performance. The Committee 
points out that the bases of cost measurement selected should be consistent with 
the type of motivation desired and that the reporting of costs for which any person 
is held responsible should be consistent as to the basis for measuring any given cost 
factor, the types of cost factors included in such reports, and the person who is 
held responsible for a given cost factor. 

As an appraisal device, the Committee distinguishes t^vo types of preparation 
of costs for control puri)Ofecs: (1) before the fact (standard or budgets) and (2j 
after the fact (jierformance reports). While performance reports are u>eful ti) 
avoid repeating ]irevious mistakes, the knowledge that appraisals are being made 
may provide a strong incentive for good performance. The performance reports 
also assist later management planning. 

The Committee suggests adjustments to historical cost data to provide data 
more useful in planning and control than that provided by costs useil in determin- 
ing income. The Committee does not attempt to set forth distinctive cost 
accounting concepts useful in determining income. 

Efforts by others to formulate cost accounting concepts include reports of 
special committees, such as the Report to the Federal Trade Commission by the 
Advisory Committee on Cost Ju>tification, and reports by a variety of individ- 
uals in the accounting and management fields. 

Limitations of Cost Accounting Procedures 

LACK OF CONFORMITY, l^ossibly the greatest limitation of cost account- 
ing is the failure of those in iiractice to conform to any uniform procedures. A> 
a result, ilifferent cost amounts are given the tsame title but eoinpiiteil on such a 
different basis a.^ to have little consistency of meaning. This limitation is especially 
acute in those areas of cost accounting beyond the rcTorded historical cost data. 
In a .seii^p the limitations are due to failure to recognize that different costs are 
needed for different purpo^e^ and because of the difficulty of measuring desirable 
amounts. Limitations of historical cost accounting procedures are often cited 
by authorities in the field. Typical of these reservations is that expressed in the 
Report to the Federal Trade Commission b}' the Advisory Committee on Cost 
Justification to the effect that: 

Cost arcDunting is not ami can never become an exacl science because of the 
inherent clement of judgment. Despite the pre.^eription of uniform and detailed cost 
accounting proi edures, two equally competent co.'^t accountants may obtain different 
iTMilts from the same data. For this reason all cost accounting and cost analysis 
results should be accepted as reasonable approaches to accuracy and not as precise 
measurements. 

EXTENT OF JOINT COSTS. Perhaps the most all-inclusive limitation of 
historical cost accounting procedures is the extent of joint costs. Vatter (The 
Accounting Review, vol. 20) points out that while all costs are more or less inter- 
woven, many costs are joint at the point of their incurrence as well as in their 
association with various costing units. Since production involves the formation of 
a new combination from various kinds of economic services, Vatter states that: 

The service-product is often very different from any of the component items; the 
services measured by input costs are not contributory to the product but comple- 
mentary to each other. Appropriations of services, whether measured by a.^et expira- 
tions, accruals, or disbursements, do not stand individually and alone in the ]n’nci’S.s of 
assimilation, for the way in which the service factors are combined is at least ah 
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important aa the nature of the specific items themselves. Changes in the service 
potentialities of any factor may entail alteration in the product; it is frequently true 
that the absence or the alteration of a single factor may make the continuance of 
operations difficult if not impossible. In this situation, costs are often incurred 
because other costs have been incurred; one item of outlay trails others along with it, 
either concomitantly or in sequence. 

Other aspects of this jointness of costs include; 

1. The cost of one factor of production may be changed by alterations in the 
other factors. For example, the labor cost of an operation may be increased or 
decreased by changing the quality of materials, improving the machine layout, 
and so forth. 

2. Co-product production. 

3. The assignment of costs to periods of time. 

For a further discussion of the problems of joint costs, see the section on Joint 
Costs. 

OTHER FACTORS. Goetz (Management Planning anil Control) points to a 
serious limitation of cost accounting procedures in conventional product costing 
in the following terms: 

Traditionally, the double-entry s.ystein has been limited to historical data and to 
a single set of v'alues. Arguments may arise as to whether tlie truth is revi'aleil by 
first-in, first-out or by last-in, first-out computations. . . . Nowhere in Iradilional 
legal-financial accounting does one find exiilicit insistence on the depenileni’p of values 
on purposes and situations except in sueh gross instances as the preparation of a state- 
ment of liquidation or the sale of an owmer’s equity. 

Still another limitation sometimes attributed to cost accounting procedure is the 
existence of noncost factors, especially the factor of risk. Thus cost accounting 
procedures may not be so fully informative as management may wish them to be. 
Other procedures of cost accounting, such as a breakdown of costs into fixed and 
variable elements, may suggest an accuracy which may be misleading. For a 
discussion of the difficulties of dividing costs into fixed and variable components, 
see the section on the Accumulation of Manufacturing Overhead. 

Koontz and O'Donnell (Principles of Management) point out in an over-all 
view of the shortcomings of cost accounting techniques that: 

The techniques employed by accountants in accumulating and reporting cost 
information has been a source of criticism. Although problems exist in the accurate 
accumulation of direct labor and materials cost, largely because of the need for c Direct 
and complete basic records of time and materials, the principal criticisms are aimed 
at the many arbitrary allocations of common costs. ... In so doing, detailed costs, 
often carried out to several decimal places, tend to rest upon broad and sometimes 
elaborate assumptions that may make accuracy an illusion. 

Koontz and O’Donnell comment that cost accountants are well aware of such 
errors and arbitrary allocations but assert that more accurate data or allocations 
cannot be justified because of the additional expense. They conclude that the 
benefits of more accurate data for decision making should be weighed against 
such expense and that those to whom cost data are reported should be informed 
as to the accuracy of the data, particularly where it relates to production and 
where allocation of the costs has been arbitrary. These are constructive sugges- 
tions for overcoming some of the limitations of cost accounting procedures. 



SECTION 


COST CLASSIFICATIONS 

CONTENTS 


Paue 

Classification by Purposes Served 


Mpaninp of rust rlassifiration 1 

TiirnniB Jpt PiiiiinHtinn nnrl inventory co.siing 2 

Spimriitinn of nusls rurrent revenues and 

[lelVniMl costs (/. 1) 2 

Lust coiitiol 2 

Siippiril clpcisions 2 

Capital vs. Revenue Expenditures 

Dpfinitinn 3 

J']\|ipnriituips relatiiiK to fixed assets 3 

Rpplacpinpnts and atlriitioris 4 

Mamlenancp nnrl rpidacpiiiPiits 4 

Kx|ienditui L‘S tipafprl as defeiTPil charges 4 

CdsIh of rcavrangpinent 5 

Kxjipii [lit urea inciiiTPd during construclion ... 5 

Costs inclined during .strike or tnupnrnry 

.shut tlriw II 5 

F'xiipiiditui’p.s chill geJ against revenues 6 

Research and Development Costs 

Dptinitinii 0 

I'd.sl.s inchulprl in rpseiirch 6 

Costs nnl iiirludpil 7 

Classification of ii’sparrh nntl develoimient 

ro.sl.s 7 

Cost raid for n ipscmidi inoject (/. 2) ... 8 

Capitalizing rp.‘>p:iich and development ro.sta . 7 

Classification of Costs by Divisions 

Meaning of divi.sional cln.s.sirinilinii 9 

Production rD.st.s 9 

llistrdiiition rost.s D 

Admin i.st rat i\p rn.st.s 10 

Separate administrative classification 10 

Arguments for and agnin.st division It) 

Finiiiice costs 12 


Bases for Analyzing Costs 


Identification and mea.siiiTinnnt of rests 12 

Cn.sting Units 13 

Typical industry cost units 14 

Direct and indirect cost.s 16 

Direct costing and cost of classification 16 

Fixed and variable costs 16 


Page 

nelation.ship of costing unit to product costs 16 


Apportionment of rn.st.s and expen.sea to 

units nf activity (/. 3) 17 

Classification by time when computed 18 

Uses of Symbols and Codes 

Definition ot coding 18 

Need for .symbols 18 

Upspnnsibihty for code development 18 

Tesl.s of saiisfnctorj’^ coile 19 

Tvpe.s of codes 19 

Xiiinencnl coiling systems 19 

Sequeiifp codes 19 

Block codes 20 

Block code application 20 

Croup codes 20 

Gioup code application 22 

Decimal coding systems 22 

Decimal code apidication 22 

Typical chart of redistribufahle engineer- 
ing expense accounts, decimal coded 

(/. 4) 23 

Letter and mnemonic coding .systems 24 

KlTerl of data processing improvements on 

coding 25 

Chart of accounts 25 

Criteria for useful chart nf accounts 25 

Method of prejiaration 2fl 


Cost Systems 


Definition of aceounting system 26 

,Iol) vs. process .systems 26 

•loll costing 20 

Pioce.ss CD.stiiig 27 

Hi.sl lineal vs. predetermined systems 27 

Ti*hI-iii costa 28 


Obiection.s to conventional cost classifications 28 

Uniform Accounting Systems 


Definition 29 

Advantages of uniform accounting systems .. 29 

Disadvantages of uniform accounting systems 3D 
Keiiiii.sites of a uniform accounting sy.stem .. 31 

Nature and scope of uniform cost plans 31 

tinst manual 32 

Purposes of coat manual 32 

Physical charaDteristica 32 

Scope of manual 32 



2 


COST CLASSIFICATIONS 


CONTENTS 

, Page 

Character and arranKement of material — 32 


Cost and hnoncial exhibits 33 

Classih cation of accounts 33 

Tlliistrative manual inateriala 33 

Statement of objectives 33 

Table of runtents 34 

Coding of accounts 3.5 

Account descriptions 35 


(Continued) 

Page 

Cost ClaBBifications for Government 


ContractB 

Nature of contracts 36 

Types of contracts 37 

Costs in terminated lixeil-pnce rontrnrts .. 37 

itedeterniination and renegotiation 38 

Kegiilntion changes 38 



SECTION 2 


COST CLASSIFICATIONS 


Classification by Purposes Served 

MEANING OF COST CLASSIFICATION. Classification is the process 
uf fjroiipiiig like facts under a common designation on the basis of similarities 
of nature, attributes, or relations. A Research Project Committee of the 
National As'jociation of Accountants (Research Series No. 34, Classification and 
Coding Techniques to Facilitate Accounting Operations) states: "Classification is 
necessary to bring out the signific.ance of information and is an essential step in 
the summarization of details." The committee defines classification as: "The 
identification of each item and the systematic placement of like items together 
according to their common features. Items grouped together under common heads 
are further defined according to their fundamental differences.” 

Littleton (Structure of Accounting Theory) states: 

The operiition of an accounting sA’stem falls into two major processes: The first 
accomplishes the conversion of transaction events into account debits and credits. . . . 
The second operating process deals with the ndcs for revising the data produced by 
initial classification. It is a proce.s^ of reclassification. 

In cost accounting this second [irocess is carried on extensively, and data in debit- 
r-redit form as well as other information are rearranged according to manage- 
ment’s needs. Lnng-McFarland-Schiff (Cost Accounting) describe the classifica- 
tion of costs as follows: 

In the process of cost accounting, costs are arranged and reananged in various classi- 
fications, each of which helps to answer some of the questions frequently asked about 
costs. The same costs thus ajipear in several different classifications, depending on 
the iiuipn-ies which the costs are to serve. For different purposes different kinds of 
information aie requi’cil. Hence, costs must be so arranged and classified that they 
can be combined in different ways to serve different purposes. 

NAA Research Series No. 7 (NAA Bulletin, vol. 27), in discussing the usp= 
and classifications of costs, states: "Cost accounting involves both analyses and 
syntheses. It involves breaking down the stream of costs into its elements and the 
grouping of these various elements into the combinations best suited to the pur- 
pose in hand. In these processes numerous bases for classification are used.” 
The Tentative Statement of Cost Concepts Underlying Reports for Management 
Purposes by the AAA Committee on Cost Concepts and Standards (Accounting 
Review, vol. 31) also emphasizes the importance of purpose as a basis of cost 
classification : 

Cost is classified normally in terms of a managerial objective. Its presentation nor- 
mally requires subclassification. Such subDlassification may bo according to functional 
linos, areas of responsibility, the nature of the cost elements, or some other useful 
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breakdown. The appropriate sub classification depends upon the uses to be made of 
the cost report. 

INCOME DETERMINATION AND INVENTORY COSTING. A 

major objective of the arcountant is the determination of periodic net income. 
Consequently costs must be gathered and classified so as to distinguish between 
those which apply to current revenues and those which should be carried into 
future periods as some form of asset. This gives rise to a variety of cost sub- 
classifications, such as capital and revenue charges, product and period costs, 
cost of goods sold and inventory cost, direct and indirect costs, fixed and variable 
costs, and production department and service department costs. These are im- 
portant to periodic income determination and inventory cost assignment. Excei)t 
for the fixed-variable cost classifications, however, they have considerably less 
bearing on problems of cost control and special decisions of management involv- 
ing alternative courses of action. 

In Fig. 1, NAA Research Series No. 7 (NAA Bulletin, vol. 27) illii^rate^ the 
way ill which the first three classifications listed in the jireceding jiar.igraph helji 
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Fig. 1. Separation of costs — current revenues and deferred costs. 


separate costs which are applicable to current revenues from costs to be deferred 
as fixed assets, deferred charges, and inventories. 

COST CONTROL. Another major purpose of cost accounting is to provide 
data for control over cost. To help management achieve control, the accountant 
follows management’s interests by classifying costs into controllable and non- 
controllable and according to areas of managerial responsibility such as divi- 
sional, departmental, cost center, and operational. Ordinarily the higher the 
level of responsibility, the more summarized the cost classification; the lower, 
the more detailed. The production manager, for example, is interested in sum- 
maries of cost by controllable elements, by dei)artmcnts, and by cost centers. 
Cost center supervisors, on the other hand, will be concerned with the details of 
controllable costs under their supervision, such as specific labor and material costs 
of a particular operation. Where cost control is the immediate end in view, 
classifications and reporting of cost will be arranged to highlight deviations 
from past, budgeted, or standard cost. 

SPECIAL DECISIONS. Problems of product costing and cost control have 
given rise to a great number of commonly accepted cost classifications. A third 
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area of cost accounting usefulness lies in providing management with classifications 
designed to help solve a variety of problems not ordinarily associated with periodic 
income determination and cost control. In such instances, costs are classified 
according to their relevance to a decision, and as the need to make different deci- 
sions arises, costs will be correspondingly reclassified. To meet this newly recog- 
nized objective of providing costs for special decisions of management, increased 
emphasis is being placed on the fixed and variable cost classifications, as well as 
opportunity, out-of-pocket, differential, and sunk costs. 

Capital vs. Revenue Expenditures 

DEFINITION. Accountants often use the terms “capital” and "revenue ex- 
penditures” as means of classifjdng charges of a fiscal period. Kohler (A Diction- 
ary for Accountants) clearly distinguishes between the two types when he defines 
capital expenditure as “an expenditure intended to benefit future periods, in con- 
trast to a revenue expenditure which benefits a current period.” Sometimes too 
much importance is placed upon the account that is charged at the incurrence of 
the expenditure, as though the charge could not be transferred later to another 
account. 

Essentially the distinction sought would be better posed were the question 
raised as capital versus revenue charges, with the word “charge” having refer- 
ence to the final disposition of an expenditure or its equivalent. Thus, if the dis- 
tinction refers to the problem of recognizing a value contribution not extending 
beyond a current period, an expenditure may more properly be referred to as a 
revenue charge, regardless of the initial account debited in the accounting 
records. By the same token, were an expenditure to represent a value contribution 
extending beyond a current period, it might properly be referred to as a capital 
charge, again notwithstanding the initial account debited. This appears to be the 
more useful interpretation of the capital-revenue expenditure classifications. 

The “center of gravity” in accounting lies in determining effectively the periodic 
results of operations. Use of the terms “capital” and “revenue expenditures” 
raises the question with regard to each expenditure: Does this contribute to cur- 
rent or future revenues? If it contributes to present revenues, is a nominal ac- 
count finally charged by the close of the period? If it contributes to future 
revenues, it should be charged to .some type of asset account. 

EXPENDITURES RELATING TO FIXED ASSETS. The capital- 
revenue expenditure distinction normally relates to plant or fixed asset account- 
ing. It is with reference to plant items that the capital-revenue expenditure 
classifications assume importance, for it is in connection with fixed assets that 
the more significant and more complex problems concerning the distinction arise. 
The guiding rule of value contribution to the current period as opposed to value 
contribution to future periods becomes difficult to apply and often subject to 
question. Baton and Baton (Asset Accounting) include the following topics under 
asset accounting: 

1. Acquisitions, initial and replacement. 

2. Improvements. 

3. Reconstrurtion and alteration. 

4. Additions. 

5. Rehabilitation. 

6. Repairs, maintenance, and major overhauls. 

7. Retirements. 
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Depreciation accounting; presents one aspect of the capital -revenue classifi- 
cation problem wherein items previously capitalized become recognized as revenue 
charges or become capitalized as a cost of a new asset under construction. For a 
discussion of depreciation accounting see the Accountants’ Handbook (Wixon, 
ed.). 

Replacements and Additions. Initial acquisitions involve increasing the 
sum total of investment in plant. Replacements involve the acquisition of 
new assets to take the place of assets retiretl. Such replacements may take 
the form of acquisitions of whole units of plant or major parts contained in units 
of plant. They may come in the form of an improvement or betterment. An 
improvement is defined by Paton and Paton (Asset Accounting) as: “any altera- 
tion or structural change in a unit of plant property which results in greater 
durability or increased productivity or efficiency.” Reconstructions and altera- 
tions are in the nature of improvements. 

Additions represent extensions to existing equipment. In the case of an addi- 
tion, no retirement takes place nor is there any change in the original structure. 
The original structure remains, but an adfled mechanical part has been connecteil 
to it. Addition is also used in connection with the acquisition of equipment not 
taking the place of equipment retired. Paton and l\atnn (Asset Accounting) refer 
to a rehabilitation as the process of putting into usable shape the asset acquired 
in a worn and run-down condition. The re^^toration of equipment run-down 
through operations is termed a major overhaul. Since the cost of such restora- 
tion extends the life of a fixed asset and is not in the nature of an acquisition, re- 
placement, improvement, or addition, it^^ cost iwS commonly charged to Allowance 
for Depreciation. This has the effect of increasing the length of time over which 
depreciation is taken. 

Replacements and improvements commonly involve the retirement of assets in 
whole or in part. Where feasible the book value of the asset or portion of the 
asset retired should be removed from the accounts, and the value increa'^e involved 
should be charged to the proper plant asset account. 

Maintenance and Replacements. The determination of the borderline be- 
tween ordinary maintenance and repair'^ on the one hand and replacenient.s and 
major overhauls on the other is a problem whose solution rests upon the signifi- 
cance of the charge in que.sjtion and the frequency with which it or like items 
re-occur. According to Devine (Handbook of Modern Accounting Theory-, 
Backer, ed.) : 

The accountant u.sually selects the depreciating unit on the basis of rnnvenirnce 
and sets the life, and therefore the rate, according to Ins estimate.s for the entile 
operating unit with a planned maintenance progiain. In a general way the replace- 
ments of certain parts of the unit must be anticipated in order to set the e.^timated 
life. The accountant then assumes that such replacements are ‘'ordinary” ami must 
be charged to expense in the period in which the coht is incurred, . . . 

The usual distinction between ordinary repairs and replacements — tho.'^e that are 
charged against current income — and extraordinary items is that the latter arf‘ pre- 
sumed to increase the value of the original unit or increase its life. It shoiilil be clear 
that an extension of life is important only to the extent that value is increased The 
test of value increase appears to be sufficient, and adding useful life is only one way 
in which total value may be increased. 

EXPENDITURES TREATED AS DEFERRED CHARGES. The de- 
ferred charges section of the balance sheet has long represented a section of 
doubtful validity, for in essence all capital expenditures including the purchase 
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or creation of inventories represent charges to be deferred and assessed, at least 
in part, against the revenues of subsequent periods. 

Moonitz and Staehling (Accounting, An Analysis of Its Problems, vol. I) state: 

All outlays or commitments for operating assets, such as inventories, plant, and 
equipment, represent outlays made for productive factors in advance of their use in 
operations. Accordingly, inventories, plant, and equipment are often referred to as 
“deferred charges to operations,” since the ultimate disposition of the charges to 
those accounts is, in the usual case, a transfer to profit and loss. 

Over the years the deferred charges classification has been under steady 
attack and consequently has become narrowed considerably in scope. AICPA 
Accounting Research Bulletin No. 43 recommends that a number of prepaid 
expense items previouslj'^ treated as deferred charges, ^'such as insurance, interest, 
rents, taxes, unused royalties, current paid advertising service not yet received, 
and operating supplies . . .” be shown under current assets. 

Costs of Rearrangement. A generally recognized definition of the cost of a 
fixed asset is its net invoice cost plus transportation and installation costs. In- 
stallation cost ortlinarily refers to the cost of placing an asset in a position ready 
for use. Costs incurred in the moving of an asset to a place different from its 
original installation may be interpreted as the cost of a managerial error with 
respect to the original installation or as a type of improvement. In any event 
(Jidy the excess of the rearrangement or removal cost over the original installation 
cost ought to be capitalized, the balance to be charged against current revenues or 
retained earnings, depending upon whether the current operating or clean surplus 
eoneept of the income account is held. AICPA Accounting Research Bulletin No. 
43 lists as a]iplieable to the deferred charges classification: "Costs of rearrange- 
ment of factory lavout or removal to a new location . . 

EXPENDITURES INCURRED DURING CONSTRUCTION. Ex- 

])enditures incurred in connection with depreciable assets during a period of con- 
^t ruction or "getting ready” for operations, such as interest paid on borrowed 
money during the construction period, insurance, and taxes, are properly capi- 
talized. With the advent of operations, current expenditures for such items 
become charges against current operating revenues. 

COSTS INCURRED DURING STRIKE OR TEMPORARY SHUT- 
DOWN. When a shutdown takes place because of a strike or disaster, an inter- 
esting question arises concerning the treatment of costs incurred during this 
period. On the one hand, every business is susceptible to certain physical and 
human hazards which over the long nin add to the cost of doing business. From 
this point of view each fiscal period ought to bear a proportionate share of such 
costs. On the other hand, individual businesses may or may not face identical or 
similar hazards. Consequently, when the costs of a strike or disaster are met, 
they may be interpreted as either catastrophic losses which render no particular 
benefits to the present or future or costs incurred to obtain revenues anticipated 
in future ueriods. If the latter point of view is adhered to, there is some justifica- 
tion for deferring such costs to future periods. 

The AICPA Committee on Accounting Procedure (Accounting Research Bulle- 
tin No. 43) takes the position that: 

Material Idshps nf a tyjie not usually insured against, such as those resulting from 
wars, riots, earthquakes, iind similar calamities or catastrophes, except where such 
losses are a recurrent hazard of the business . . . may be excluded from the deter- 
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inin&,tion of net income for the year, and they should be excluded when their inclu- 
sion would impair the significance of net income so that misleading inferences might 
be drawn therefrom. 

The Committee recommends charging such costs to the surplus account. 

EXPENDITURES CHARGED AGAINST REVENUES. In the early 
development of accounting, expenditures generally were charged against revenues 
of the year in which the expenditures took place. With the development of 
accrual accounting and cost accounting, accountants attempted to distinguish 
between those costs which contributed to current revenues and those which made 
a contribution in whole or in part to future revenues. On this subject the AAA 
Committee on Accounting Concepts and Standards (Accounting and Reporting 
Standards for Corporate Financial Statements) states : 

The realized net income of an enterprise measures its effecliveness as an operating 
unit and is the change in its net assets arising out of (a) the excess nr deficiency" 
of revenue compared with related expiied cost, and (b) other gains or losses to the 
enterprise from sales, exchanges, or oilier conversions of a.ssets . . . 

Expired costs are those having no discernible benefit to future operations. They 
may be classified as "exiieiise” nr “loss.” Evpensf' is the expired cost, directly or 
indirectly related to a given fiscal period, of the flow of goods or services into tin 
market and related operations. Loss is expired cost not beneficial to the revenue- 
producing activities of the enterprise. 


Research and Development Costs 
DEFINITION. NAA Research Series No. 2n (NAA Bulletin vol. 36) states: 

Research is defined in one company’s organization manual as “a planned program 
ilirected toward a seai cli for new farts, new aiiiilications of accnpteil facts, or new 
interpretations of available information.” Development u^ually refers to the com- 
mercial application of knowledge gained by research. . , . 

Research and development comprises a variety of activities, including search fui 
new products and new manufacturing piocesses; improvement of existing product^, 
processes, and equipment; finding new uses for known pioducts; solving technical 
problem.s arising in manufarluro and apiilication of products; and expanding general 
knowledge in basic scientific fields. . . . 

In NAA Research Series No. 29, Moss’ distinction between research and devel- 
opment costs and other costs (NAA Bulletin, vol. 35) is cited as follows: 

Costs Included in Research. 

1. Pure research, i.e., direct research or experimentation on general problems 
having no particular l onncetion with the various products currently being 
manufactured by the plant. 

2. Projects directing experimental or developmental effort toward the creation 
of new processes or new product or group of products to be manufactured by 
the plant. It is not intended that this should cover minor changes in which 
an existing product is replaced by, or improved by, another. Major develop- 
ments resulting in an entirely new product or processes should be included, 
although they replace current products. 

3. Projects directing experimental or developmental effort toward any improve- 
ment to a specific product already being manufactured by the plant or an 
improvement in existing process. This category would include any work 
necessary to correct production difficulties which existed in products or 
processes since the product was considered acceptable for the trade. 
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4. All further work beyond the developmental stage necessary to get a new 
product, model, or item of equipment ready for normal production and sale. 

5. Projects for the purpose of designing and constructing new types of equip- 
ment or improvements to existing equipment which will be used in manu- 
facturing processes and which will effect a change in any existing process in 
the plant. 

Costs Not Included. 

1. Technical advice or service rendered to production departments in order to 
help them out of difficulty or to carry on their normal operations. 

2. Trouble shooting which is noceasary to correct production difficulties which 
occur from time to time and which reduce normal standards of products or 
processes. 

3. Any other work done which is essential to normal operations (in contrast to 
new work which can be done, or not done, depending upon the wishes of man- 
agement). 

4. The cost of producing experimentally, or otherwise, any material or article on 
the specific order of a customer when the material or article cannot reasonably 
be expected to lead to a product which wdll be added to the regular line. 

5. Routine tests necessary for formal production procedure on a regular product. 

CLASSIFICATION OF RESEARCH AND DEVELOPMENT COSTS. 

Research and ilcvelopment costs are classified according to the needs of a par- 
tiriilar management. Common groupings of such costs are by nature of expense, 
research activity or fiinetion, res])onsibility, project, or product. 

When research and development costs are clas'^ified according to the nature of 
expense, expenses such as salaries of technical personnel and others, specific 
materials used, and equipment expenses will be itemized. Cla'^sification by ac- 
tivity or function refers to the organization of expenses in such a way as to 
measure the cn^ts of operating an experimental laboratory or tP=:tiiiEr center or 
amounts spent by other departments in connection with research and develop- 
ment. When research and development costs arc rla^^ifieil by responsibility, 
interest is focu.'>ed on the individuals or departments responsible for incurrence 
of these Gov'ts. Cla'^Mfication of research and develojiment costs by project is 
illii'-tr:ited in Fig. 2 . by Keller (Management Accounting for Profit Control). The 
project cost card inclinh's estimates taken from a project request form and 
provides for the accumulation of the actual costs of the project. 

The NAA Committee on Research states in NAA Research Series No. 29 (NAA 
Bulletin, vol. 3fi) that when research and development costs are assigned to 
products, the purpose is: 

1 To slunv how much is being spent for research and development on each prod- 
uct or prndiirt line. 

2. To flct ermine profit or los.s by desired product classification. 

3. To determine product costs for pi icing purposes. 

CAPITALIZING RESEARCH AND DEVELOPMENT COSTS. 

Almost all companies jiarticipating in the study upon which NAA Research 
Series No. 29 was based followed the jiractice of charging such costs to the period 
in which the costs were incurred. This was the case despite the fact that benefits 
derived from the incurrence of research and development costs are more likely 
to l>e received in fiscal periods subsequent to the incurrence of such costs. 

It is a truism that often so-called unsuccessful projects make a contribution to 
later and successful ones, and from this point of view, losses suffered on unsuc- 
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Research Project Cost 


Project; 57-173 Evaluation of additives for fiberboard stock 


Supervisor; 

Estimated Costs: 

Chemists 

Technicians 

Pilot plant 

Other personnel — none 

Equipment 

Materials 

Outside services 

Other 


Actual Costs; 


500 hr. $12.00 $ 6,000.00 
1200 hr. (a) 3.00 3,600 00 

200 hr. 8.00 1,600.00 

2 , 000.00 


$13,200.00 

Pilot 

Chem. Tech. Plant Other 


Hours reported 
Week of; 


Outside 

Equip. Matl. Service Other 

Expenditures 

Date : 


Assi^ment of Costs; 

Estimate Actual 


Building products $5,280 

Acoustical products - 2,640 

Industrial products 5,280 


Fig. 2. Cost card for a research project. 

cessful projects are a cost of those which later fulfill management’s hopes ami 
objectives. If those research and development costs with no bearing on the future 
are excluded, as for example, where it is definitely recognized that a mistake wa^ 
made and a loss took place, the remaining research and development costs repre- 
sent a continuing investment in profitable projects or products. Ideally these cost.s 
should be accumulated, and upon completion of n surre.'^.sful project or product, 
applicable charge.^ should be withdrawn and either charged to expense or de- 
ferred to be amortized over periods of \i.«efulness. Such a treatment of research 
and development costs, however, would assign the jiroblem of accounting for re- 
search and development almost entirely to the realm of managerial subjective 
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judRinent. At the present time, the practical prublems of application appear to 
be too preat to warrant following this procedure. 

Keller (Management Accounting for Profit Control) refers to the practice of 
some companies in accounting for research and development costs which avoids 
carrying forward any research and development costs until a project is definitely 
ascertained to be successful : 

They first charge them against operations of the year in which they are incurred. 
Then, when usable or imlentable products nr processes are developed, a reasonable 
value is assigneil to llu'iri. This is up as an intangible n.sset to be amortized over 
the estimated life of the jirorhict or process, and expense of the period is credited. 
Tile major disadvantage of thi.s policy is that an unusual number of, or a few un- 
usually valuable, successful completions in one year couhl substantially reduce cost 
and thus distort profits of that year. 


Classiftcation of Costs by Divisions 

MEANING OF DIVISIONAL CLASSIFICATION. Costs arc com- 
monly classified according to the major activities or functions of a business. A 
tacit assumption uiulerlying conventional income statements for manufacturing 
concerns is a threefold functional division of activities into production, distribu- 
tion, and adininistratinii. A fourth functional division citerl by many authors 
is that of finance. 

PRODUCTION COSTS. Production costs refer to those costs incurred in 
fabricating and a.^sembling units of product. Included among production costs 
are material, labor, and manufacturing overhead costs incurred to obtain in- 
ventories for sale and for stock. Excluded from production costs arc costs of dis- 
tributing the ])ro(hict, administrative costs which do not benefit productive 
operations, and general financing costs. Compilations of production costs arc 
used for a variety of purposes: to assign costs to products, to make comparisons 
of actual co.>t> with historical, budgeted, or standard costs, and for special 
analyses concerning a variety of managerial problems. 

DISTRIBUTION COSTS. Distribution costs refer to those costs incurred 
to promote the sale and to facilitate the movement of goods into the hands of 
purchasers. The distribution cost classification includes costs of storing, packag- 
ing, transporting, selling, advertising, and applicable administrative expense. 
Excluded from distribution costs are manufacturing costs, administrative costs 
not benefiting distributive operations, and general financing costs. Except for the 
nonassignment of distribution costs to inventories, objectives of distribution cost- 
ing are similar to thn>e held for eonijiilations of manufaeturing costs. Differenees 
in objectives helfl for distribution costs and manufacturing costs are matters of 
degree only. In distribution cost analysis, for example, cnn.«iderable emphasis 
is placed upon ilireeting expenditures into the most profitable channels. This 
ubjecth^ is, however, hut another phase of management’s attempt to control 
costs. (For a detailed discussion of distribution costs, see the Aecountants’ Hand- 
book, Wixon, ed.) 

A summary of some of the objectives pertinent to both manufarturing and 
distribution ensting is given in \A.\ Research Serins No. IP (N.\A Bulletin, 
vnl. 32) : 

In the operation of a husines& it is necessary to dnridn what prnihirls tn srll, where 
and to whom to sell them, how to price them, and what inrtlind> to use in selling. 
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In making such decisions, management needs to have cost and income data for indi- 
vidual product lines, territorieSj customers, and other units which are dealt with. 
Since these decisions are made in the planning stage of management at which alterna- 
tive Courses of action are compared and choices are made, both historical and pros- 
pective future costs are needed. When reliable measures of the relative profitability 
of individual units in the over-all picture are lacking, management may hesitate to 
act or it may act blindly. 

Determination of costs and profit margins by products, territories, and other lines 
of activity requires assignment of costs to those lines of activily. Both manufactur- 
ing and nonmanufacturing costs must be a.''signed in order to provide complete 
coverage of factors which affect profitability of individual units. 

ADMINISTRATIVE COSTS. When administration is arrepted as a sepa- 
rate function of business enterprise, adminis’trative costs may be defined as those 
which have to do with phases of operations not identifiable with tlie production, 
sale, or financing of operations. They arc costs incurred in connection with 
policy formation and the over-all direction of a business. Salaries of major 
executives, general services such as accounting, mailing, anil personnel, as well as 
a miscellany of expenditures for donations, directors' fees, and expenses of annual 
stockholders' meetings are included in this category. 

Separate Administrative Classification. Over the years there has been a 
continuing argument questioning the validity of a separate function called "ad- 
ministration” existing on a level ])arallel with the manufacturing and distribution 
functions. Those opposed to a separate administrative classification argue that 
executives do not administer to administer, but they administer to obtain the 
production or sale of goods or services. They argue that administriition is a part 
of the production and distribution functions of management and that where 
treated as a cost of these functions, more accurate and complete cost information 
becomes possible. Those who favor a separate administrative cost category argue 
that nothing would be gained by arbitrary allocations of administrative cost and 
that control over administrative cost is best achieved by maintaining the adminis- 
trative category. 

It seems that the treatment of administrative rost is a matter of olijectives and 
the extent to which certain refinements of accounting can be aehieved. The 
pragmatic test of usefulness should be applied to this question. If greater effi- 
ciency in the management of a particular business or a better interpretation of its 
operations is obtained by following a certain method of handling administrative 
costs, administrative costs should be classified accordingly. 

Ar^ments For and Against Division. A summary of the pros and cons of 
this argument is given by a special committee of the National Association of Cost 
Accountants (NAA Bulletin, vol. 15) : 

Should Administrative Expenses Be Divided Between Manufacturing and Selling? 

Affirmative 

I. In a manufacturing business there arc no activities which do not serve the prin- 
cipal functions of production and selling. 

A. It is true that general offiL-e salaries, expenses incuricd in connection with 
the maintenance of corporate records, legal expenses and other general 
expenses are not incurred solely for production or solely for selling. 

B. Nevertheless such expenses are brought about by the activity of the organ- 
ization as a producing and selling unit. 
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II. In order to obtain the total manufacturing cost and the total selling cost of the 
product, it is essential that administrative expenses be allocated to production 
and selling. 

A. It is as feasible to make such an allocation as it is to prorate various manu- 
facturing costs between departments, or various selling expenses between 
offices. 

B. Proper inventory valuation requires that administrative costs assignable to 
manufacturing be included in the unit costs of the product. 

C. With prohibition of sales below coat, the importance of having the true total 
cost (compounded from all proper manufacturing and selling elements) 
should be recognized. 

III. Where administrative expense is distributed to production and to selling, and 
budgetary control is in operation, there is a better incentive, and a wider oppor- 
tunity, to exercise control over such expenses. 

A. When administrative expenses are simply handled as a deduction from the 
profit on sales, there is a tendency to overlook the possibilities of strict 
control. 

B. Control cannot be had without knowledge, and information as to the exact 
effect of administrative expenses on production and on selling is what is 
needed to point the way to needed efficiencies and economies. 

Negative 

I. To attempt to divide administrative expenses between production and selling is 
tn distort the functional relationships of the enterprise. 

A. To follow the line of reasoning of the affirmative, it miglit be said with equal 
logic that the primary purpose of an enterprise is to sell its product, and 
that, therefore, in the final analysis every cost is a selling cost. 

B. As a matter of fact, the primary functions of management are three — financ- 
ing, mamifacturiiig, and selling. 

1. So-called admini.sti ativc expenses arc at least partly concerned with the 
financial function. 

2. There is no more justification for charging all such expenses against pro- 
duction and selling Ilian there would be to charge them all against the 
financial function. 

II. An effort to prorate administrative expenses between manufacturing and selling 
w^DuhJ not produce true costs as between departments, lines of product, etc. 

A. In the absence of really reliable measures of performance (especially where 
financial function costs arc being distributed where they do not belong), il 
is nece.ssary to use arbitrary methods of distribution, for the relationship.^ 
of administration to manufacturing and selling are far more indirect than are 
the relatinnsliips within the manufacturing section or the selling section. 

B. The inclusion of administrative costs in the inventory value runs counter to 
established principles of inventory valuation. 

III. It is true that too little attention is paid at times to control over administrative 
expenses, )jut it does not follow that such expenses must be buried in manu- 
facturing and selling costs in order to have proper control exercised. 

A. In fact, neither the production executives nor the selling executives are in a 
position to control administrative expenses. 

B. It is the duty of management to control .'=iucli expenses, and this can be 
better accomplished by having complete information about the relationships 
of all costs than by combining unrelated costs. 
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On the problem of allocating; the administrative costs between production and 
distribution, Brummet (Overhead Costing: The Costing of Manufactured Prod- 
ucts) states: 

If there were no prai-liral limits on the cost of ref'Di il keeping, most if not all of these 
fadministrative] costs could be reasonably associated with either production or sell- 
ing. Because of such practical limits they have been allowed to create a separate 
pigeonhole for themselves for accounting purposes. This has perhaps facilitated cos! 
control by providing separate responsibility centers for budgeting and viewing 
efficiencies, but since there has been little effort to determine the timing of benefits 
to be derived from costs idaced in such a pigeonhole, it has served to deter refine- 
ments of product costing ajiil income determination 

FINANCE COSTS. Another questionable function separate from that of 
production and distribution is finance. Bojd and Dickey (Basic Accounting) 
define the finance function as ‘‘the process of supplying the money or credit neces- 
sary to conduct the operations nf production and distribution.” Under this defi- 
nition, finance costs become, therefore, a type nf overhead to other functions of 
business enterprise much in the same manner as some aceoimtants would interpret 
administrative cost. Accountants, ho\vever, do not generally agree to the showing 
of financial cost either as a cost of manufaetiireil product or as a cost of distribu- 
tion. In general, it is only where financial costs arc incurred at the time of 
organization or in the construction of fixed assets for a company’s own use that 
it is advocated that they be capitalized rather than shown as a nonoperating 
expense. 

Baton (Advanced Aemunting) argues that interest paid on long-term debt 
should neither be included as a cost nf capital nor shown a^ an expense in a 
separate section of the income statement : 

Are interest charges nccruing nn bf)rrn^\ rai caiiibd ix])in'i'> nr assigiiiiiiuits of net 
income? The an'^wor evidently depenrls uprju (be fuiiiiaiiieulal point of view 
adopted. Looked at through (he eyes of I hi' luaiiirietary ei|uity. iiilrTi'Sl appeiir.s as a 
deduction congninus with labor, materials, ami otlua nl’ operaliuii; from this 

position interest represents a jiayment for a ilefiiiili' .'-eiAife — the use of llip capital 
contributed by bonilholdnis ami other coiili ai tual lu nm tlie managerial 

standpoint, on the other lianil, the operating costs of the husinpss ['ntity are not 
affected b3" the form of capitalization — tlie particular devici^s empinyeil to secure 
the necessary funds. To the manager the bondhohlers’ dollars, like those furnished 
by stockholders, brconip amalgamated in the boily of resources subject to his admin- 
istration, and tlip nnt income of the enterprise consists of thp entire amount Jl^'aihlbh' 
for assignment to all classes of investors. According to this iiosilion, inli’re>t charges 
should be pxcluiled fioni expenses and should be grouped with ilividnnils as income 
distributions. 

The AAA Committee on Acenunting Cnncejits and .Standards f Accounting and 
Bppnrting Standards for Corporate Financial Statements) takes the position that, 
‘'Interest rharges, inroine taxes, and true jirofit-sliaring distributions are not 
determinants of eiiterjirise net ineniiie.” They are distributions of it. Some of 
these same items will be deducted, however, to compute “net income to share- 
holders.” 

Bases for Analyzing Costs 

IDENTIFICATION AND MEASUREMENT OF COSTS. The Re- 
search Cummittee of tlie National Association of Accountants (Re.search Series 
No. 34, Classification and Coding Techniques to Facilitate Accounting Opera- 
tions), on the basis of the ex]iericnee of the eompanies it studied, emphasizes the 
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necessity for thorough work on clfissification before proceeding to the coding 
stage. It recommends observance of the following generally accepted rules for 
classification : 

1. Items should be classified by one characteristic at a time. 

2. Overlapping classifiratiDna should be avoiiled. That is, earh item should fit 
into only one classification. 

3. A phirc should be provided for every item in a group to be classified. A mis- 
cellaneous fhi'ssification maybe used for a small number of items not important 
enough in total to justify .'*eparatp groups. 

Some of the more common bases of cost identification and measurement are by; 

1. Nature of exiieii^e. 

2. Time period. 

3. Function. 

4. Area of responsibility. 

5. Costing unit. 

6. Relationship to objcci CD.sted. direct or indirect. 

7. Behavior, fixed or variable. 

8. Time when computed. 

Costs classified by nature of expense are gatherefl together in such natural 
groupings as rent, utilities, depreciation, salesmen’s commissions, and donations. 
In turn, modern accounting makes a careful analysis nf such expenses to deter- 
mine their applicability to past, present, or future time periods. With the de- 
velopment of cost accounting, it was found that a more useful analysis of co«t 
eould be obtained by classifying costs according to business functions or activ- 
ities. Total costs are classified into such major functions as: proiluction, distribu- 
tion, and finance. Production costs in turn may be subdivided into producing 
and service departments. Production departments arc those manufacturing 
departments which work directly in connection with products manufactured. 
Service departments are those depart ment-^ which expedite the work of the 
produclioii ileiiartments. Cost-^ of the di^trihution function may be subdivirleil 
into storing, jiackaging, transporting, direct selling, advertising, and order filling 

Classification by functions does not nece'^sarilv imjily classification by areas of 
responsibility. Both producing and service dejiartinents may have one central 
supervising authority over individuals who in turn sujiervise one or more depart- 
ments. The major reason for a departmental distinction may be to distinguish 
one technical productive process from another. An area supervisor may have 
charge of several dejiartinents where lines of authority lead from the area 
supervisor to !i co^t center supervi'-or. ITenrici (Standard Co^ts for IManiifactur- 
iiig) defines a cost center as “a unit of endeavor under the lowest level of super- 
vision, buying materials and services from other centers, incurring exfiense^ 
within itself, and in turn perhaji'^ celling materials and services to other renters.” 
Operations are activity subdivisions of cost centers. 

COSTING UNITS. The costing unit is a major device for separating cn«t« 
into those which apply to inventories from those which belong to cost of goods 
“^old. for comparison purposes, and for other managerial uses. Ordinarily the unit 
is expressive nf the weight, dimensions, or container used to house tlie object 
under consideration, such as tonnage weight of castings in a foundry, board feet 
in a lumber mill, and cases in a cannery. As contrasted to other bases used for 
analyzing costs, the costing unit is representative in part or in whole of whal 
management is striving for in productive processes.' The costing unit is often 
also a convenient way of expressing a sales transaction. 
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Typical Industry Cost Units. A comprehensive illustration of units utilized 
by various industries follows. It must be recognized, of course, that technological 
or other changes may occur in the industry at any time and that these may 
require a change in the cost unit. 

Cost Units for Representative Industries 


Product or Operation 

Acid phosphate 

Adding machines 

Alloy, melted 

Apricots 

Automobiles 

Automotive parts 

Barrels 

Batch materials 

Battery parts 

Batteries, wet 

Beet sugar 

Bolts 

Bookkeeping machines . . . 

Bricks 

Burned ware 

Calculating machines . . . . 

Car wheels 

Castings 

Cement 


Chemicals . 
Cleaning . . . 
Cold creams 
Core-making 

Core-making 
Cosmetics . . 
Cough drops 
Cutters 

Flour 


Folding 

Forged brass parts 
Forged steel i)arts 
Freight car loading 

Furniture 

Grapes 

Hollow tile 

Kegs 


Industry 

Fertilizer. 

Office appliance. 

Brass foundry. 

Dried fruit. 

Automobile. 
Automoth'c parls. 

Cooperage. 

Glass container. 
Battery manufacturing. 
Battery maniifa during 
Sugar. 

Screw machine 
Office appliance. 

Face brick. 

Clay product.^. 

Office appliance. 

Chilled car wheel. 
Various foundries. 
Cement. 


Chemical. 

Stove. 

Pharmaceutical. 
Gray iron foundry. 

Stove. 

Pharmaceutical. 

Pharmaceutical. 

Printing. 

Milling. 


Printing. 

Pres.«ed metal fltami)ing. 
Pres-sed metal .damping. 
Various. 

Furniture, 

Dried fruit. 

Clay products. 
Cnoperage. 


Basis 

Pound or ton. 

1 unit (special). 

100 units. 

Pound. 

30-lb. rases — 

(sales weight). 

1 or 100 units. 

100 units. 

100 units. 

Cwt. finished ware. 

100 units. 

100 units. 

100 lb. (1 bag). 

100 pieces. 

1 unit (special). 

100 units. 

1,000 units. 

Units completed. 

100 units. 

100 lb. 

Pound or unit 
Ton (raw mill). 

Barrel (clinker burning). 
Paper nr cloth sacks (sales 
unit). 

Gallon. 

Pound. 

Jar or tube. 

Job (special). 

T^nit (standard). 

100 pieces. 

Gram. 

Gram. 

Units anrl sheets. 

Gram and bushel. 

08-lb. sacks. 

106-11). barrels. 

Units and sheets. 

100 piece.s. 

100 piei'cs. 

Pound or unit. 

Package or car. 

Each article. 

100-lb. boxes. 

100-lb. bags. 

Ton. 

1,000 bd.-ft. 
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Cost UnitB for Representative Industries (cont’d.) 


Product dr Operation 
Lumber 

Machine part.s 

Melting 

Melting 

Melting 

Mine clay 

Molding 

Mouth washes 

Nickel plating 

Nuts 

Painting advertising signs. 

Patterns 

Pills 

Piston rings 

Presses 

Pressing 

Processed fabric 

Prunes 

Raisins 

Rubber 

Ruling 

Salt 


Screws 

Sheet brass parts 

Sheet steel parts 

Sheetings 

Slug casting machines . . . . 

Springs 

Stampings 

Stampings 

Stampings 

Sugar beets 

Sulphuric arid 

Swaging 

Tablets 

Tappets 

Tinning 

Tires 

Tire casings 

Tooth paste 

Vacuum cleaners 

Valves 

Wood parts 

Yarns 


Industry 

Woodworking. 

Screw machines. 

Gold plating. 

Gray iron foundry. 

Stove. 

Clay produets. 

Stove. 

Pharmaceutical. 

Various. 

Various. 

Advertising. 

Stove. 

Pharmaceutical. 

Automotive. 

Printing. 

Gold plating. 

Rubber tire. 

Dried fruit. 

Dried fruit. 

Rubber tire. 

Printing. 

Salt mining ami refining. 

Screw iiiai h.ni . 

Pressed metal stamping. 
Pressed metal .stain] ung. 
Cotton textile. 

Printing. 

Various. 

Stove. 

Aut omotiA'c parts. 

Gold plating. 

Sugar. 

Fertilizer. 

Gold plating. 

Pharmaceutical. 

Automotive. 

Variim.s. 

Rubber tire. 

Rubber. 

Pharmaceutical. 

Vacuum cleaner. 

Various. 

Various. 

Cotton textile. 


Basis 

1.000 bd.-ft. 

100 pieces. 

Ounce. 

Pound. 

Pound. 

Ton. 

Pound (bulk), 
loo pieces. 

Gallon. 

Unit ba.sed on surface area. 
Pieces. 

Job order. 

Single unit. 

Per 1,000. 

1.000 pieces. 

Units and impressions. 
Shell. 

100 sq. yd. 

Pound (sales weight). 

25-lb. cases. 

Pound or area (crude 
.slate). 

Units and sheets. 

Ton and 280-lb. barrels. 

25 to 70-lb. sacks. 

71 to 200-lb. sacks. 

1 to lO-lb. packets. 

100 pieces. 

100 pieces. 

100 pieces. 

Pound or 3 '^ard. 

Km — unit of 6 min. 

100 piece.s. 

100 pieces. 

100 units. 

Ingot. 

Ton. 

Pound and ton. 

Ingot. 

Per 1,000. 

1.000 pieces. 

Weight basis. 

Per tire. 

100 casings. 

Pound (bulk). 

Tube (unit). 

100 pieces. 

1.000 pieces. 

Production in rough mill. 
Production in finished mill. 

Pound and yard. 
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DIRECT AND INDIRECT COSTS. In the rarly devplopment of cost 
accounting?, the terms “direct” and “indirect” costs had a straightforward and 
easily understood meaning. Where significant cost items were obviously related 
in a physical manner to a unit of output, they were deemed to be direct; where 
not, they were considered indirect. A somewhat expanded concept of the terms 
was given by the Committee on Cost Concepts and Standards of the American 
Accounting Association (Accounting Review, vol. 27) : “Direct costs are those 
costs obviously traceable to a unit of output or a segment of business operations.” 

The latter phrase of the definition amplifies the meaning of direct costs to apply 
to varying objects of managerial interest. For example, if management is inter- 
ested in the control of a Llepartmcnt's operations, direct costs will represent those 
costs obviously traceable to that department’s operations. If, on the other hand, 
management is concerned with the problem of replacing hand labor on a par- 
ticular operation with machinery, costs traceable to the operation are direct. 

It should be noterl at this point that modern usage of the words “obviously 
traceable” or “relatetl” do not refer necessarily to a physical relationship between 
the cost item and the object undergoing costing. For product costing purposes, 
for example, the relationship sought is one between the behavior of a cost and 
changes in output. Whether a change in co'^t accompanies changes in output may 
be indicated by a scatter diagram or least-squares analysis. In such an 
instance, the term< “direct” and “indirect” become roughly equivalent to 
variable and fixed. 

Direct Costing and Cost of Classification. In recent years the term “direct 
costing” has come into vogue to further confuse the semantir'^ of direct and 
indirect co«ts. Direct costing refers to a idnlo'^ophy and methodology of costing 
which in varying degrpp« would exclude fixed cO'^t^ from inventories. Ideally, in 
direct costing, only variable costs of manufacture would be inrliuled in inven- 
tories and cost of goods sold. (For a di'^eii^^ion of direct costing see section on 
Manufacturing Overhead and Product Cost.) 

FIXED AND VARIABLE COSTS. Direct co-ting 1echnit|\ie makes 
parent the expediency resorted to in the definitions of direct and indirect co>t- 
given in the preceding di-eus.c:ion. Logically the problem of eau-ally rebiting 
costs to product belnoirs within the sphere of fixed and variable cn^ting. Henriei 
(Standard Costs for Manufacturing) makes a basic differentiation between those 
costs which may be related to the productive standard hour of the operation 
(variable costs) as contrasted to those entering into the computation of the 
normal overhead rate of the cost center (fixed costs). 

Variable costs are those costs which fluctuate with changes in output. Fixed 
costs are those costs which tend to remain relatively constant, despite changes in 
output. (See section on Accumulation of Manufacturing Overhead for a detailed 
discussion of fixed and variable costs.) 

RELATIONSHIP OF COSTING UNIT TO PRODUCT COSTS. In 

manufacturing cost accounting, costs classified by nature of expense are ultimately 
related to units of product. In job costing, for examine, co.sts determined to be 
direct are related to job orders, material costs via requisitions, and labor cost- 
via time tickets. Other costs are allocated to jobs by means of overhead rates. 
Once the total cost of a job is ascertained, it is divifled by the number of units 
encompassed by the job, and an average cost per unit is derived. In this and 
other instances the costing unit and the finished product may not be the same. 
Where a job order has as its objective the manufacture of a component part, 
the part iriay become the costing unit of the particular job. Later the cost of the 
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part may be combined with the cost of other pieces and parts to obtain the cost 
of finished units of product. 

In a process cost accounting system, costs incurred during a specified period 
of time are traced to process classifications. In turn the cost of each process is 
divided by the equivalent units produced by the process during the time period 
specified. Average unit costs of each area are summarized to obtain total unit 
costs of products produced. A process cost report is utilized to expedite these 
computations. 

Fig. 3, adapted from Fitzgerald and Schuman (Classification in Accounting) ^ 
portrays costing units in job and process cost accounting as activity units. Those 
used in job costing are defined by a specified quantity indei)endent of the time 
period, and those used in process costing are defined by activity with respect to 
a specified time period. 

CLASSIFICATION BY TIME WHEN COMPUTED. Where costs are 
computed following the incurrence of cost, the^’’ are referred to as historical 
costs. The direct costs of job co.^ting are historical costs. When overhead costs 
are prorated at the conclusion of a period, they arc termed historical cost". 
When overhead costs are roniputed in advance of ii^e in a job or procP'^s co"t 
system, they are referred to as estimated overhead costs. In a standard cost 
system, costs computed in advance of use are referred to as predetermined nr 
precomputed costs. 

Uses of Symbols and Codes 

DEFINITION OF CODING. NAA Research Series No. 34 (Classification 
and Coding Techniques to Facilitate Accounting Operations) states that coding 
follows classification and defines coding as ''the assignment of numl)ers, letters, nr 
other symbols accortling to a sy^'lematic ])lan for distingui'^hing the cla^'^ifications 
to which each itcjii belongs and for distinguishing items within a given classifira- 
tion from each other.” 

NEED FOR SYMBOLS. Symbols and codes are substitutes for the use of 
lengthy account titles anrl are aiqdieil to a given classification of accounts. Be- 
cause of their use, considerable time and effort can be saved in the sorting ol 
account information. With the develojiment of machine-sorting p^^re"^es, coding 
systems have assumed increasing importance in industry. 

The use of codes and symbols is disru'^seil here primarily in relation to their 
use on accounts. The princiiiles discussed may be applied to other classifications; 
as for example, sales statistics by territory, product line, customer, or salesman, 
or other material and product classifications. 

Heckert and Kerrigan (Accounting System'^) state the general ]mrposps of a 
system of coding to be the following; 

1. Locates accounts quickly. 

2. Reduces time for wilting identity of accounts. 

3. Aida in classifying ti iinaactiona. 

4. Is easy to remember or identify. 

6. Facilitates mechanical sorting (c.g., punched curds). 

6. Allows for adding or dropping accounts. 

RESPONSIBILITY FOR CODE DEVELOPMENT. NAA Research 
Series No. 34 (Classification and Coding Techniques to Facilitate Accounting 
Operations) states: 

In the past, codes were usually developed within the functional area which origi- 
nated and made primary use of the data coded. For example, materials codes were 
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desired by the manufacturiDg department and account codes by the accounting 
department. Recent trends in data processing methods have emphasized the inter- 
relationships between codes. As a consequence, increasing integration of data process- 
ing operations has required integration of codes used in such operations. Code 
revision is accordingly an effort in which all of the interested functional responsi- 
bilities must cooperate. 

This NAA research report, after noting that specialists in individual areas such 
as accounting, sales, and production are needed in cla.^sifi cation work, observes: 

Most major classes of coded business data affect the accounts at some })oint, and the 
chief accounting executive is frequently responsible for data processing operations. 
For this reason, leadership in code revision and develoi)ment is often assigned to the 
Mccountant who serves as a coordinator. 

TESTS OF SATISFACTORY CODE. Gillespie (Accounting Systems) 
raises a number of questions to be asked concerning a code under consideration: 

1. Does it aid the memory of the user? (A code should be easy to apply and to 
decipher.) 

2. Is it concise? How many digits or letters will be reciuired to identify a name 
in the list? Long, cumbersome code numbers aie to be avoided because in 
general they defeal their purpose'. Also when coele numbers are to be handled 
by accounting marhincry, code iligit space is likely to be at a premium. 

3. Does the code system provide for expansion when new items come to light 
in such a manner as to keep the wdiole list in ordiu? Does it provide for (a) 
addition to new main classes and (b) subdivision of existing classes? 

4. Does the code i) 0 .«itively identify each item wilh the group to which it 
belongs? Thus some codes ai)i)lied to bahim*e sheet ai-coimts are designed to 
show whether an nccount is as^rt, liability, nr net worth, and fiuther (if an 
a.sset), whether current or fixed, and so forth. 

5. Will the coding operation be expensive to perform? 

NAA Research Series No. 34 (Classification and CoLliiig Techniques to Facili- 
tate Accounting 0]ierations) states, “The code cho.<eii .should have sufficient scope 
and flexibility to handle the number of classifications and items to be coded, but 
should at the same time be as simjde as po.-sible.” It points out that the data- 
l)rocessing operations to be iierforined with codcil information are a very im- 
portant factor in choosing a code. Thi.s report also states that codes must be 
acceptable to the peojile who use them and that they will operate more effectively 
if they are designed with the limitations of the iiersonnel in mind. 

TYPES OF CODES. Types of codes in business use may be subdivided into 
(1) numerical, (2) decimal, and (3) letter and mnemonic codes. 

NUMERICAL CODING SYSTEMS. Numerical codes may in turn be 
classified into sequence codes, block codes, and group codes. 

Sequence Codes. These codes are ntilizcMl by a^signing mimbcrs in numerical 
order to items under classification. This s>>tem is sometimes referred to a.< 
straight numbering. In coding accounts rcceivalde, for example, the first cus- 
tomer's name of an original alphabetical list would receive a number beginning 
with 1, the second 2, and so on until all customers' accounts were numbered. 
Difficulties with the sequence codi* ))ecome apparent as new accounts are obtained 
and must be numbered entirely out of aljffiabetic order. Sequence codes, however, 
are useful for the numbering of invoices, requisitions, lot tags, job orders, ami 
other business papers where coding convenience is achieved by numbering in 
order of time occurrence. 
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Gillespie (Accounting Systems) comments on sequence codes: 

Sequence codes arc often practical for short lists. It should be noted that the lack 
of order is a hindrance to memorizing, but this factor may not be important. (Payroll 
clerks quickly memorize several hundred numbers and more or less instinctively 
locate employees on the records by number.) Sequence rodes do not define groups 
within the list. 

Block Codes. A block code remedies the basic deficiency of a sequence code. 
It permits numeric coding of a predetermined classification but allows for expan- 
sion in the number of items within each classification. For example, the number 
100 may be used for current assets, 200 for investment assets, 300 for fixed asset'^, 
and so forth. In turn, important current assets may be numbered within the 
basic block: 100 for cash, 110 for accounts receivable, and 120 for inventories. 
Leeway for expansion is allowed within each block by saving numbers for addi- 
tional subclassifications. 

Block Code Application. Heckert and Kerrigan (Accounting Systems) give 
the chart of accounts of a company manufacturing a complete line of bolts, nuts, 
screws, and rivets for the hardware and construction trade, which illustrates the 
actual application of a block-numbering system. Account numbers for assets are 
coded 1-911; liabilities, 100-199; income and charges, 200-299; and expenses, 
300-999. Space is left for expansion in the subclassifications as in the coding for 
manufacturing overhead expense aecounts on the next page. 

Group Codes. Group codes are similar to block codes except that they allow 
for almost unlimited subdivision of classifications by means of positioning digits. 
The first digit in a code number represent.^ the major classification; the second 
iligit, the secondary classification; and subsequent number^, finer subdivisions. 
Thus, a code such as: 

1000 Assets 

1100 Current Assets 

1110 Cash 

nil Petty Cash 

requires four digits; the first digit representing assets; the second, the class of asset 
(current, investment, or fixed) ; the third digit, the tyjies of asset within the rlas^ 
like cash in the foregoing; and the fourth a subdivision of a type like cash into 
bank, payroll cash, petty cash, and other cash accounts. If other yiarls of the code 
require further subdivision, it is desirable to add another tligit to preeerling 
numbers in order that all code numbers may have the same number of digits and 
so that the position of each digit from cither left or right has the same significanre. 

Kean (NAA Bulletin, vol. 37) illustrates a coding .•'ystem which, for the rnn.^t 
part, can be described as a group system. Each major classification of accounts i" 
given a block of numbers; for example: 

100-199 Assets 

200-299 Liabilities and Capital 
500-2000 Profit and Loss accounts 

Each group is in turn subdivided; for example, the numbers in the Assets account 
group are broken down as follows: 

100-139 Current Assets 
140-159 Fixed Assets 
160-179 Deferred Charges 
ISO-199 Other Assets 
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Manufacturing Overhead Expenaes 


400 Manufacturing Overhead Expense 

Control 

Detail 

401 Supervision — Foremen and Assist- 

ants 

402 Overtime Bonus 

403 Suggestion Awards 

404 Christmas Bonus 

405 Vacation Wages 

406 Provision for Wage Increase 

407 Holiday Pay 

408 Lost Time 

409 Packing Shipping Containers — 

Labor and Material 

410 Auxiliary Department Processing — 

Labor and Material 

411 

412 Other Departmental Labor 

413 Inspection and Assorting 

414 Clerks, Checkers, and Weighers 

415 

416 

417 Inside Trucking and Material 

Handlers 

418 

419 

420 

421 Personnel Department Expense 

422 Tabulating Department Expense 

423 Cost Department Expense 

424 Payroll Department Expense 

425 Purchasing Department Expense 

426 Production Control Expense 

427 Factory Manager and Superintend- 

ents 

42S Clinic Expense 

429 Research, Metallurgical, and Product 

Design Engineering 

430 Engineering — Mechanical 

431 Finished Wire Storage 

432 

433 Finished Goods Storage 

434 Receiving, Storerooms, and Inbound 

Transportation 

435 Building Service 

436 Plant Protection — Watchmen 

437 Waste Treatment Plant 

438 Heating and Air Conditioning 

439 Cafeteria and Kitchen 

440 Maintenance of Land Improvements 

441 Outside Trucking 

442 Building Repair and Maintenance 

443 Machinery Repair and Maintenance 

444 Electrical Repair and Maintenance 


445 

446 

447 

448 

449 Experimental — Miscellaneous 

450 Experimental — Screw Stick 

451 

452 

453 Scrap Salvaging 

454 Tools and Machine Parts — Labor 

and Materials Purchased 

455 General Supplies 

456 

457 Gas 

458 

459 Purchased Power and Light 

460 Machinery Rentals 

461 Perishable and Permanent Tools 

462 Tools and Machine Parts Processing 

Expense Unabsorbed 

463 Mill Box Expense 

464 Traveling Expense 

465 Plant Rearrangement 

466 Inventory Expense 

467 

468 Paper Boxes Processing Expense 

Unabs orbed 

469 Shipping Cases Processing Expense 

Unabsorbed 

470 Wire Drawing Processing Expense 

Unabsorbed 

471 Workmen’s Compensation Insurance 

472 Group Insurance 

473 Hospitalization Insurance 

474 Payroll Taxes — F.O.AB. 

475 Payroll Taxes — S.UJ.C. 

476 

477 

478 

479 

480 

481 Pensions 

482 Depr. — Land Improvements 

483 Depr. — Buildings 

484 Depr. — Building Equipment 

485 Depr. — Machinery and Equipment 

486 Depr. — Furniture and Fixtures — 

Shop 

487 Depr. — Autos and Trucks 

488 Depr. — Cafeteria Equipment 

489 Office Equipment 

490 Local, County, and State Taxes 


499 Miscellaneous Mfg. Expense 
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Group Code Application. Detail of a portion of the accounts where a major 
block code claH^ification [from Kean (NAA Bulletin, vol. 37)] is converted into a 
group coding system is shown in the accompanying chart. 

Detail Chart of Accounts (Portion) 

Assets 


iiToimt Nos 

Current Assets 


Old 

Account Ni 

100 

Cash in Banks — Regular Accounts 


102 

-1, etc. 




101 

Cash in Banks — Payroll Account* 


103 

-1, etc. 

102 

Cash in Bunks — Special Accounts 


102 

-1, etc. 




103 

Cash in Banks — Dividends 


102 

-1 

Common 



-2 

Preferred 



104 

Rank Transfers (own plants) 


129 

m 

Cash on Haml (Imprest Petty Cash 

1 Fund) 

101 

-1 

Petty Cash 



-2 

Petty Ca*h Exchange 



106 

Marketable Securities (detail in subsidiarv ledger) 

110-2 

-1 

U.S. Government Securities 



-2 

State and Municipal 



-3 

Corporate Securities (other than 

a.ssociated com- 



panics) 

A Stocks 

B Bonds 




107-rlr. 


DECIMAL CODING SYSTEMS. The decimal coding system is an exten- 
sion of group coding. In decimal systems almo.st unlimited subdivision of a major 
classification may be obtained by using digits to the right of the decirruil point. 

Decimal Code Application. The MAPI Accounting Manual presents a coding 
s>>tem for capital goods industries premised on the decimal system. Major 
classifications are a>signed numbers from 1 to 9 as follows: 

1. Assets 

2. Liabilities and Capital 

3. Sales Revenues 

4. Manufacturing Cost of Sales 

5. Sales Engineering Expenses 

6. Ailmini.slrative Expenses 

7. Other Exiienses 

S. Redistributable Factory Expenses 
9. Redistributable Engineering Costa 

Each major classification is subdivided as, for example, assets: 

11. Current Assets 

12. Not PH and Accounts Receivable (due beyond one year) 

13. Securities of and Noncurrent Advances to Controlled Subsidiary Companies 

14 Investments 

15 Property, Plant, and Equipment 

16 Accumulated Wear and Obsolescence (credit) 

17. Patent'', Trade Marks, and other intangibles 
18 Pi pp.iiil Expenses and Deferred Charges 

19. Equalization Accounts 
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In turn, each of the foregoing is subdivided as, for example, current assets: 

11.1 Cash 

11.2 Marketable Securities 

11.3 Accounts and Notes Receivable 

11.4 Due from Employees 

11.5 Due from Subsidiary Companies 

11.6 Inventories 

11.7 Advance Payments to Vendors 
ll.S Unassigned 

11.9 Customer Advances on Contracts (credit) 

The expansion potentialities of the decimal code is indicated in Fig. 4, the 
^lAPI api)licatioii to the detailed subsidiary expense accounts of three engineer- 
ing departments. Fig. 4 is a typical list of the subsidiary expense accounts that 

R c distr ibu t ab 1 e En gin e eriiig 
Depart menls 

Name of Expanse A.roun. ^ 

ing 

91 92 93 


.01 

Compensation — Producliv^e 

91.01 

92.01 

93.01 

.03 

Compensation — N on-supervisory 

91.03 

92.03 

93.03 

.04 

Compensation - -Supervisory 

91.04 

92.04 

93.04 

.08 

Instruction and Training 

91.08 

92.08 

— 

.09 

Overtime Bonus 

91.09 

92.09 

03.09 

.12 

Pensions 

91.12 

92.12 

93.12 

.lu 

Social Serairity Taxes 

91.13 

02.13 

93.13 

.14 

Social Insurance! Benefits 

91.14 

92.14 

93.14 

.20 

Siii)plics 

91.20 

92.20 

93.20 

.21 

I]xp on liable Tools 

91.21 

92.21 

93.21 

.30 

Repairs and Maintenance Furniture and 
Equipment 

91.30 

92.30 

93.30 

.31 

Repairs and Maintenance Bldgs., Roads, 
and Grounds 

91.31 

92.31 

93.31 

.33 

Rearrangement of Facilities 

91.33 

92.33 

93.33 

.40 

Errors 

91.40 

92.40 

— 

.47 

Power, Light, and Heat 

91.47 

92.47 

93.47 

.52 

Accident Comijcnsation 

91.52 

92.52 

93.52 

.61 

Telephone and Telegraph 

91.61 

92.61 

93.61 

.62 

Traveling 

91.62 

92.62 

93.62 

.65 

Association Dues and Expen^e^ 

91.65 

92.65 

93.65 

.67 

Patent Expense 

91.67 

— 

93.67 

.70 

Consultant Services 

91.70 

— 

93.70 

.80 

Miscellaneous 

91.80 

92.80 

93.80 

.87 

Wear and Obsolescence 

91.87 

92.87 

93.87 

.92 

Productive Salaries Distributed (Credit) 

91.92 

92.92 

93.92 

.93 

Expense Absorbed at Standard Rates 
(Credit) 

91.93 

92.93 

93.93 

Fig. 4. 

Typical chart of redistributable engineering 

expense 

accounts, 

decimal 


coded. 


K\l)pn>p 

Aci'oiinl 

Xiimber 
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will be needed by the inunuLicturer of machinery for redistributable engineering 
departments. Some companies will consider it unnecessary to divide the expenses 
to the extent indicated, while others will consider it advisable to provide addi- 
tional accounts and additional departments. The assumptions made as to author- 
ity and responsibility in establishing the departmental accounts will not neces- 
sarily be applicable to all companies. Each company should establish the 
flepartmental account'! in accordance with its lines of authority and responsibility. 

LETTER AND MNEMONIC CODING SYSTEMS. Coding of a chart 
of accounts or other business data may be accomplished by means of letter code'- 
or a combination of letters and numbers'. Letter rode designations may hv 
assigned alphabetically to a chart of accounts; for example, A for Current A>set-. 
B for Investment Assets, and C for Fixed Assets. In turn, individual assets 
within the major classification may be coded: Cash, Aa or Al; Accounts Receiv- 
able, Ab or A2. 

Ncuner and Neuner (Accounting Systems) present a chart illustrating thi' 
coding of accounts by numerical coding and alternatively by letter coding, a^ 
shown in the listing here. 


Accounts 


Numerical Literal 
Code Code 


Current Assets 

Cash 

Petty Cash 

Accounts Receivable 

Notes Receivable 

Reserve for Doubtful Accounts 

Inventories 

Interest Accrued on Notes Receivable 

Fixed Assets 

Machinery and Equipment 

Reserve for Depreciation on Machinery and Equipment 

Furniture and Fixtures 

Reserve for Depreciation on Furniture and Fixtures 

Goodwill 

Current Liabilities 

Accounts Payable 

Accrued F.I.C.A. Tax 

Withholding Tax Payable 

Fixed Liabilities 

Bonds Payable 

Net Worth 

Capital Stock 

Surplus 

Selling Expenses 

Administrative Expenses 

Other Expenses 

Other Income 


11 

ACA 

12 

ACB 

13 

ACC 

14 

ACD 

15 

ACE 

16 

ACF 

17 

ACG 


31 

AFA 

32 

AFB 

33 

AF(^ 

34 

AFD 

35 

AFE 


41 

LCA 

42 

LCJ^ 

43 

Lcr 


51 

LFA 

60 

CA 

61 

CB 

70 

SEA 

80 ' 

AEA 

90 

OEA 

.00 

OIA 
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NAA Research Series No. 34 (Classification and Coding Techniques to Facili- 
tate Accounting Operations) observes: “Symbols should, whenever possible, be 
significant in the sense that they state, or assist the user to recall, characteristics 
nf the items for which the symbols stand.” 

Usually mnemonic codes use letters which call to mind certain features of the 
items and by association help to identify them. Gillespie (Accounting Systems) 
adds: 

Mnemonic codes, like other codes, arc often applied to show the relationship between 
eich item and the groiiji Id which it belongs. Thus: FBA means front bolslfM 
assembly, and FBAA means front axle (whirh is a part of the front bolster assembly) 

NAA Research Series No. 34 cites two principal advantages that have been 
advanced for the u«e of alphabetical symbols : 

1. More classifications can be denoted with a single position. That is, if all letters 
are used, twenty-six alphabetical symbols arc available, while there are only 
ten numerals. 

2. Alphabetical symbols can be designed In suggest names of the items identified 
The three-letter code used by airlines to designate cities is a familiar example 

ERcct of Data Processing Improvements on Coding. NAA Research Series 
No. 34 emphasizes the interrelationships between changes in data processing 
equipment and coding applications: “Revision of codes is often undertaken in 
preparation for introduction of high-speed data processing equipment because, 
to u^e such machines, both the data to be processed and the instructions which 
control machine operations must be coded.” This NAA research report discusses 
these interrelationships along the following lines: 

1 . Clas'^ifying by frequency of use to reduce data handling time, 

2 Uorling to facilitate access and to improve utilization of memory capacity. 

3. De\ising unique checkable identification symbols wheie large numbers of 
similar items come within a classification plan. 

1 Using integrated and coordinated codes in integrated data proeessing. 

CHART OF ACCOUNTS. Kean (NA.A Bulletin, vol. 37) defines a chart of 
accoiinth as: 

. . a uniform, systematic listing of assets, liabilities, capilal, income, and expenses 
111 a logical order, giving account names and numbers so that accurate financial state- 
ments may be extracted and prepared in the sequence that they will be shown on the 
1) ilaiice hlicct and statement of profit and loss. 

Criteria for Useful Chart of Accounts, lleckert and Kerrignn (Accounting 
SyslPIn^) describe a chart of accounts as “a working tool in the hands of the 
peoide m\\o use it” and state that its u'^efiilness depends on the following: 

Adequacy. An adequate classification provide^ the right number of individual 
accounts. The best test of adequacy is whether a classification can directly furnish 
the information wanted for the statements and reports to be prepared from accounts. 
A wt'lJ-tli'signed classification or chart of accounts strikes a medium between one 
that is too finely drawn, with an excessive number of accounts having insignificant 
balances, and one that is so summary as to conceal in accounts definitely significant 
information. 


Accuracy. The accuracy of a chart of accounts is tested by the degree in 
which the accounts ‘'tie in” with the data they are assigned to assemble. To illus- 
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trate, if it is company policy to permit sales returns but not sales allowances, it 
would be inaccurate to set up an account for “sales returns and allowances.” 

Clarity. Errors of classification are often traced to poorly worded account 
titles. An account title should suggest the purpose for which it is to be used, and 
thus, BO far as practical, be self-exi)lanatory. Selection of clear titles has been the 
subject of research by niany trade iissociations in their effort to recommend uniform 
classifications of accounts to nieiiiber companies, 

Heckert and Kerrigan indicate also that the chart of accounts should follow the 
organization chart; that it should provide summarized data in the general ledger; 
that the ticeounls should be arranged in the ledger for convenience; and that the 
numbering system should be simple anti flexible. 

Method of Preparation. No one chart of accounts will fit the needs of any 
two l)nsiiiesscs except accidentally. The construction of a chart of accounts is an 
individiud matter, since it must be tailor-made to the prolilems of a particular 
concern. Charts and codings of accounts as suggested by trade associations are 
helpful, Imt these must l)e condensed or exi)antled, accounts deleted or added, as 
required by sjiecific maniigerial needs. Kean (NAA Bulletin, vol. 37 ) suggests: 

III the preparation of a chart of account-s, the type of business and the iiiaiiiier in 
whicli the finani’ial statements are to be prepared should be taken into cunsidcratiDii. 
The individual reeeiving the assignment of revising or setting iij) a eharl of accounts 
should first acquaint himself with the type of information that management needs 
or wants in order to inteipret inoperly the activities of the oi gaiiization, fur the 
chart of accounts will nut always follow exactly the srt-up of acccninls which might 
be made according to a textbook. It may and does change to follow the information 
and the order and the manner in which management wants its financial statement" 
j)resented. It is advisable, also, to visit the plants, if the organization is a multi- 
plant oiieralion, and discuss the ehait and manual of accounts with the peuiile doing 
the detail work, talking to inrlividiials responsible for intrrpiadiiig what aceount or 
accounts are to he chaiged and nr ciedited and to those who ilo the posting and the 
preparation of financial stat imieiit^. 


Cost Systems 

DEFINITION OF ACCOUNTING SYSTEM. NiMiiHT aiifl Neuner (Ac- 
counting Systems) [letino an accounting system as “an organization of forms, 
records, and reports, closely coordinated to facilitate Inisiness management 
through determining certain basic and required inforinatif)n.” An accounting 
system is therefore a classification medium pstal)lislnng a basic organizational 
liattcrii of the aecnuiiling data of a firm. A cost system i" but one aspect of the 
accounting system as a whole, designed siiecifically to ])rovide information con- 
cerning costs and efficiency. 

JOB VS. PROCESS SYSTEMS. Managerial problems differ from industry 
to industry and from concern to concern, and consequently cost systems must be 
fitted to the needs of a particular management. The different applications of job 
and process cost accounting systems highlight the need for differing classifications 
of cost depending upon managerial problems at hand. 

Job Costing. Where management’s interest in costing lies in ascertaining 
the cost of special orders produced according to customers’ specifications or in the 
production of pieces and parts to be later assembled in a variety of ways, the 
job cost system is utilized. Job costing is therefore employed in those instances 
where a simple averaging of costs incurred during a period over comparable units 
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ib' not feasible. (See section on Job Order Cost Systems for a discussion of the 
details of this system.) 

Process Costing. Process costing is utilized in those industries where large 
quantities of rather homogeneous units of product are produced via conditions 
of continuous production or assembly operations. Production may be character- 
ized as production for stock rather than production to order of the individual 
customer. Managerial interest in the use of a process cost accounting system lies 
less in the compilation of product cost information and more in the realm of 
dejiiirtmental and unit cost data to be used for control purposes. 

The focal point of costing in process cost accounting is the cost report. This 
report assembles material, labor, and overhead costs by processes in total dollars 
rind per unit for each element of cost. The process cost report is the basis for 
the transfer of costs from one process account to another and from the final 
lirocess account to a finished goods account. 

Process material costs may be classified, as are material costs under any system 
of cobling. For example, subsidiary raw material and finished stores accounts 
may be utilized. Manufacturing overhead costs may be accumulated in any way 
deemed convenient and useful; they are, however, commonly accumulated along 
with material and labor costs in control accounts, one for each process. Support- 
ing such process control accounts arc subsidiary papers detailing expense and 
cost items. 

In process cost accounting, the terms “direct” and “indirect” undergo a shift in 
meaning from their application to job costing. Direct costs are those obviously 
related to the operation of a process. They include costs of materials and labor 
used by a process, depreciation on a process's own equipment, and cost of small 
tools employed by a process. Costs of general plant supervision, unmetered power 
cost, and depreciation of buildings are included among the indirect costs of a 
process. (See section on J’rocess Costs for a discussion of the details of this 
'-ystem.) 

HISTORICAL VS. PREDETERMINED SYSTEMS. A historical cost 
system is one which accumulates actual costs after operations have taken place. 
A simple process cost accounting system similar to that employed by canneries 
tends to be entirely historical in nature. A job order cost system often utilizes 
historical costs of material and labor but employs predetermined rates to obtain 
manufacturing overhead costs. 

Where the costs of a factory or marketing organization are computed in 
advance of use, the system using such costs may be described broadly as a pre- 
determined cost system. In an estimated cost system predetermined costLS are 
used chiefly to facilitate the process of costing. (See section on Estimated Costs 
for a detailed discussion of this system.) In a standard cost system predeter- 
mined costs are carefully computed and later contrasted with actual costs to aid 
in cost control. 

In a well-developed standard cost system, costs are classified both by products 
produced and by areas of activity. Classification of costs by area is carried often 
into considerable detail by cost centers and operations. Costs are also carefully 
classified into variable and fixed costs. Variable costs are related to the smallest 
subdivision of activity; for example, the operation. Since fixed costs are classified 
primarily for product-costing purposes, they arc commonly classified by larger 
activity or area classifications, by departments or cost centers. (For details on 
standard costs, sec sections on Setting Standard Costs, Operation of Standard 
Costs, and Analysis and Control of Standard Cost Variances.) 
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TIED-IN COSTS. In the early period of the development of modern cost 
accounting, many cost systems operated independently of the general financial 
system of accounts. The cost system was utilized for a variety of purposes; how- 
ever, its costs received little or no recognition in the regular books of account. A 
cost system operated independently of the financial accounts is termed a statis- 
tical system. In today's practice, where utilized, such a system is likely to be a 
standard cost accounting system. A statistical cost system has flexibility as it^ 
outstanding advantage. Data may be expressed in nondollar as well as dollar 
form, in percentages, decimals, and physiral units. Past, present, future, and 
hypothetical costs may be intermingled as desired. 

Taggart (Accounting Review, vol. 26) argues that in many cases the cost 
accountant would be better off using estimates, approximations, round numbers, 
and in the matter of making forecasts and other analyses, perhaps replacement 
costs, rather than the exact historical costs. Taggart believes the cost accountant 
would feel freer to use these other figures if the cost records were not tied in 
with the general accounts. Peloubet (Journal of Accountancy, vol. 91), in urging 
companies to set up methods to determine accurate unit costs, points out that 
it is not necessary to have “tied-in" cost systems which require agreement between 
cost figures and book figures. 

^‘Accounting costs” or “tied-in” costs are from a cost system tied in w^itli 
regular accounts, which operates as an integral part of the whole system of 
accounts. It is coordinated with the financial lodger by means of interlocking or 
reciprocal accounts, such as Factory Ledger and General Ledger accounts, or 
through the use of a Work-in-Process control account or accounts supported 
by detailed subsidiary cost accounts. Although some flexibility in the type of 
data utilized is provided for in subsidiary ledgers and papers, a tied-in system 
must keep accounts in dollar form and follow the same basic concepts employed 
111 the keeping of financial accounts. 

A tied-in system has the advantages of objectivity and internal check requirnl 
l)y the formal system of accounts. Howell (Contemporary Accounting, Leland, 
cd.) points out that this system provides an almo'^t automatic check ^^aga^Tl-t 
omissions, duplications, and errors in apportioning the sum total of costs.” The 
tied-in system often saves considerable clerical effort in that an orderly keeping 
of the general ledger and tied-in accounts makes mandatory the cflicient anrl 
rather automatic procedures affecting cost accounts, such as a purchase or sales 
order procedure, a payroll system, or the method of accounting for manufacturing 
overhead. 

OBJECTIONS TO CONVENTIONAL COST CLASSIFICATIONS. 

Goetz (Management Planning and Control) is one of a number of writers whu 
are critical of customary procedures for accounting for direct material, direct 
labor, and overhead costs. He despairs of the disutility of traditional cost 
classifications to management: "Because it is misconceived, is misdirected, and 
attempts the impossible, traditional cost accounting is at once overelaborate, 
inadequate, and misleading.” To serve management best, Goetz states that 
account data should be classified: 

1. According to rival programs of action. 

2. According to the pattern of individual authority existing in a particular 
organization. 

3. By liquidity, by contracts, or in special ways dictated bv governments or 
creditors. 
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To achieve utility, Goetz holds that the accountant must begin with a basic 
classification which can be grouped and regrouped readily as various needs arise. 
Two basic principles essential to securing such an end are: 

1. Transactions should seldom be divided; in the initial record each business act 
should be recorded as a whole. 

2 . Transactions should bn merged only when components of the resulting class 
of data arc homogeneous along all dimensions of managerial problems, be 
they problems of planning, control, or social contracts. 

In a variety of records subsidiary to the basic classification, Goetz would permit 
such grouping and reworking of data as was appropriate to the managerial 
jiroblem at hand. 


Uniform Accounting Systems 

DEFINITION. The Chamber of Commerce of the United States (The Ac- 
ceptance and Installation of Uniform Methods of Cost Accounting) defines uni- 
form cost accounting as follows: 

Uniform cost accounting comprises a std of principles and, in some cases, of account- 
ing methods which when incorporated in the accounting systems of the individual 
members in an industry will result in the obtaining nf cost figure.s by the individual 
members of the industry wliich will be on a comparable basis. Uniform cost account- 
ing dors not meiin the preparation of average or standard cost figures for the 
industry nor the inclusion in costs of prodeterminerl or fixed elements nf cost. 

Uniform accounting systems havi* evolved out of the combined efforts of regula- 
tory bodies, comjiaiiy members of imlu>trY, trade associations, and such organ- 
izations as the Chamber of Coiniiicree of the United States. Government 
commissions, both slate and federal, have required the keeping of uniform systems 
of accounts in reguhited indust ri(*s, such as pul)Iir utilities. 

Neuner (Cost Accuunling) ])Oint'' to the attemids of various groups surli as 
the Steel Founders Society of America and the Tri-City System (printers) to 
formulate uniform systems in the period ]!)()2-l[)0S. A rejiurt by the Federal 
Trade Commission in 1131(), which reAa'aled the inadequacy of many companies’ 
post accounting iiraetices, stimulatefi the interest nf trade associations in cost 
accoimtinc; and in uniform en«t accnuiitiim: ''Vsleins. The cost plus contracts and 
increased government regulations during World War 1 ilrrw ailded attention to 
llie need for greater uiiifunnity in cost procedure^. During the NIIA period 
( National Iiulu, -trial I’ecnvery Vet, 1 1)33-1 uniform accounting systems were 
often jirescribetl ^Mtlnn the industry codes. Today uniform accounting system^; 
are available to a witle range of industries. 

ADVANTAGES OF UNIFORM ACCOUNTING SYSTEMS. The 

(’liamber of Uommerre of the United States (The Acieptancc and Installation of 
I'niform Methods of Cost Accounting) gives the following advantages available 
irom uniform accounting systems: 

1. Provides the ‘ one best way” known to the industry to figure co.sts, thereby 
nliminiiting expensive experimentation by the members of the industry indi- 
vidually and indnpendenMy. 

2. Results in a better informed competition within the industry. 

3. Enables the inilii<jiy lo place significant cost data befnri* regulatory bodies. 
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4. Inspires confidence in the public that selling prices are established by pro- 
ducers who have full knowledge of the costs of the articles offered for sale. 

5. Tends to convinre the manufacturer, who otherwise would fail to see the 
advantages of good cost accounting, of the desirability of adopting the methods 
which his competitors are successfully using. 

6. Reveals lines of individual products which have been marketed on an unprofit- 
able basis. 

7. Provides all the valuable features of sound cost accounting generally, among 
which are the following: 

a. Shows the danger line below which goods cannot bp sold at a iJiofil, thus 
serving as an insurer of profits. 

b. Acts as a guide to the value, efficiency, and waste of workers, nuichines, 
methods, operations, and entire plants. 

c. Provides a reliable guide and basis for estimating the cost of prospective 
business. 

d. Furnishes current reports for comparing major cost itriiis with standards 
which are predetermined, and thereby measures and increases operating 
efficiency. 

Government cannot regulate industry fairly unless it has available data in 
comparable form. Industry members, on the other hand, cannot bring an end to 
blind and often destructive competition unless all meniljcrs have a common 
understanding of costs. A uniform accounting system is drsigned to si)ell out for 
an individual company the elements of cost that are common to all companies 
within the industry and to indicate ways of analyzing and summarizing costs to 
arrive at comparable unit costs. Some trade associations coinjiile unit costs, 
ratios of sejiarate items of cost to sales, etc., from the reports submitted by 
individual companies. They publish these data, usually as composite figures, 
averages, or graphs, to aid their members to control costs and to avoid under- 
pricing their goods or services. 

DISADVANTAGES OF UNIFORM ACCOUNTING SYSTEMS. De- 

vine (Cost Accounting) states that *'the greatest disadvantage (from the stand- 
point of society) of uniform costing is that conspiracies to restrain trade and 
impede competition may result.'' He (piestions, howcA^r, whether the medium of 
the trade a.^sociation will prove any more effective than other inounpolistic devices 
used by large firms in the past. Disadvantages from the point of view of industry 
members are: 

1. The unifunu system suggested by the association may not be sufficiently 
flexible to inert the needs of all members, both large ami small. 

2. The cost of installing and maintaining a uniform system may be at variance 
with bennfit.s deriveil by individual members. For the smaller member, par- 
ticularly, the system may be too costly to operate. 

3. Terminology adopted by the group may not be suiririeiilly unilerstood by 
individual member.s, thus resulting in different costs .summarized under com- 
mon clas.sification headings. 

4. Costs envisaged by the system, particularly where there is an effort to have 
uniform pricing policies, often include costs not applicable to other problems 
such as income taxation and financial accounting leporting. Imputed costs and 
depreciation costs resulting from suggested iiulustry rates are examples of 
these. 

5. Industry members may fail to report company data in whole or in })art, in the 
fear that the figures may be used by a competitor in some way to gain an unfair 
advantage. This weakens the usefulne.ss of statistics puipoiliiig (n be repre- 
sentative of the industry. 
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REQUISITES OF A UNIFORM ACCOUNTING SYSTEM. Wheldon 
(Cost Accounting and Costing Methods) states that apart from the over-all ques- 
tion of type of system to be used, such as job or process, the following details 
need to be determined : 

1. The bases for the apportionment and allocation of overhead. 

2. The departments, sections, or production centers to be used for analysis and 
comparison of costs. 

3. What items gli.ill he rcRarded as factory expense, as distinct from administra- 
tive expense. 

4. How expenses of administration, distribution, and selling shall be related to 
rates. 

5. How exiienses in connection with the buying, storing, handling, and issuing of 
stores materials shall be treated. 

6. What rates of depreciation shall be applied to jilant and machines. 

7. Whelher interest on capital is to bp included, and if so, how and on what 
basis. 

8. What rent charge is to he made for buildings if freehold or leasehold. 

9. How service departmentiil costs shall be determined. 

10. The demarcation between direct and indirect wages. 

11. In the case of time work and piecework, whetluT the time or wage basis, or 
both, shall be used for determining expense rates. 

12. What organization can be set up to prpi)arp comparative statistics for use of 
those adopting the uniform system. Privac 3 ' of individual data and confidenci' 
in the coonlinating office are essential factors. 

NATURE AND SCOPE OF UNIFORM COST PLANS. The term 'hini- 
form co''t i)l;ui” covers a wide range of activities varying from minor association 
activities which bear directly or indirectly on cost matters to the completely 
developed programs with formal cost accounting systems, reports, analyses, etc. 
tiomc of the activities in this general field which may be carried on ])artially or 
completely are as follows: 

1. Papers, speeches, nr discussinn.s of matters pertaining to costs in trade publi- 
cations, or at ronventions. 

2. Publication of edueational literature as to probleins and objf'ctivps of cost 
finding. 

3. Studies of ]iarticiilar costing problems in the inrhistry to develop sound prin- 
ciides. 

4. Activities of a ruunsiding nature lelalive to establishment or operation of cost 
accounting systems, but no efTnrt to design a uniform system. 

5. Development of estimating formulas or shoit-ciit methods of establishing 
bases for iJiicing. 

6. Development and iiromotion of a uniform cost iirogram. 

a. Prinrajjles of eostiiig only, with no attruript to prescribe procedures or 
records. 

b. Definition and identification of cost factors to be recognized and used, 
r. Charts of accounts with definition or explanation of accounts. 

d. Design of cnmidnte jongrams of co.-'l ar-coiinting with forms, procedures, etc. 

e. Actual installation and in some case.> siipiavision of accounting operations. 

7. Cost studies to determine average or representative cost of products, functions, 
or activities for general infoimation of members. 

8. Regular cnllrrtion and dissranination of cost data iiiirler some kind of reporting 
plan. 

9. Complete analyses of cost data to interpret results, to show trends, weaknesses 
of operation, etc. 
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All or any of thrso artivities may be carried on by a piven trade association 
All are interrelated, and the activity of one type normally encourages activity in 
another. For example, the collection and dissemination of cost statistics encour- 
age inquiries into the bases of these costs. These inquiries involve a consideration 
of definition of terms, items included, methods or principles followed, and in many 
cases lead to the adoption of organized cost systems for the use of members. 
Moreover, activities primarily of a nonaccounting nature may give rise to account- 
ing implications which provide an impetus to further developments of a uniform 
cost program. 

COST MANUAL. In those cases where a uniform cost program is in effect, 
there is some document, bulletin, or more elaborate manual which is called the 
“cost manual." This represents the formal evidence of the cost plan recom- 
mended and describes the nature and scope of the jiarticular plan. The contents 
depend upon the type and scope of the cost plan, upon methods of presentation 
preferred by those who devised the actual plan, and upon the extent to which it 
is believed the need exists for educational material relative to cost accounting 
and even general accounting. 

Purposes of Cost Manual. The Chamber of Commerce of the United States 
(Developing the Uniform Cost Manual) covers the important features of good 
cost manuals and states the purposes of such manuals as : 

1. Selling appeal; i.e., they should present in an interesting way the compelling 
reasons for Ihe desirability of making use of uniform methods. 

2. Serving as a comprehensive refcience book on accounting procedure. 

3. Usefulness to the executive and accountants in solving ])iobleins of installation 
of the recommended uniform methods 

Physical Characteristics. Some questions to be considered in preparing a 
cost manual are those of size, l)indmg, printing, eharaeter of ])appr stock, anrl 
size and arrangement of exhibits. A printed manual ha‘^ tbi' advantage of being 
more easily read, requires less jjaper than niimeograpliing, and makes it pn^si})le 
to set up material in more attractive style. A looseleaf arrangement ofti'ii 
preferred, either with a ring binder or a binder cmploving pnst.^ or rivets ami 
supplied with substantial fabric or leather rovers. The size of the sheet may well 
be the standard correspondence size of SV 2 by 11 in. Paper stock should be of 
good quality, able to withstand considerable handling. Folded exhibits are fre- 
quently necessary. Their number should be kept as small as possil)le. 

Scope of Manual. If the industry consists of companies of similar size and a 
common range of products, it i.s entirely feasible to present the accounting 
procedure in one manual for use of all iiiemliiT-^. Where, however, there is great 
disparity in <\zc of comiianich in an indiiMrA', the better iilan to i^^ue a sejiarate 
manual for large eompanies and one for the small. 

Character and Arrangement of Material. The material may be presented in 
various ways: 

1. Descriptive mctlioil 

2. Stpp-by-step method. 

3. Handbook method 

Under the descriptive method, the material i.'^ presented according to some 
logical accounting sequence, nontechnical and technical description being inter- 
woven. This plan niakch for readability, and while likely to require more print eil 
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pages, is frequently the easiest and most satisfactory to follow on the part of the 
reader. 

The step-by-step method refers to the plan of exposition by which each step 
in the installation and operation of an accounting plan is presented in the order 
that would be taken by the member making the installation. It is open to thv 
objection that it is uninteresting and requires high concentration on the part of 
the reader. 

By the handbook method the accounting material is presented in logical, con- 
cise accounting arrangement. Once the uniform system is installed, the handbook 
manual is of the greatest utility in that the accounting procedure may be quickly 
referred to and accounting problems rcadil}" solved. 

Cost and Financial Exhibits. Forms of cost statements, balance sheets, 
income statements, and other similar exhibits are properly a part of a well- 
designed uniform cost accounting manual. Such exhd)its must be thoroughly 
typical. By this is meant that the several exhiliits should reflect conditions in the 
case of a member company. In some cases such exhibits have been prepared bv 
the uniform cost accounting committee to show every conceivable item that could 
possibly appear. If the committee considers it wise to go into great detail with 
respect to the items found on the balance sheet, it would seem better practice 
to present the balance sheet in typical form and then in a supplementary exhibit 
to show the range of items that could conceivably be found. 

Classification of Accounts. In most if not all uniform cost account iiur 
manuals, it is found desirable to include a classification of accounts. In some 
cases this is simply a classification of representative overhead expense account '• 
In other cases it is an extensive classification of all accounts, controlling and sub- 
sidiary, that are found desirable in any units of the industry. The following 
points should be covered: 

1. Pi ['CISC definition of important debits and credits to each account. 

2. Suggested scheme of coding accounts, numerical, alphabetical, or mnemonic 

ILLUSTRATIVE MANUAL MATERIALS. Industry manuals contain- 
ing uniform accounting systems are generally very adequate, both in their sco])(' 
aiifl in jiresciilation of detail. Materials presented here only suggest the great 
wealth of information to be found in these manuals. 

Statement of Objectives. The Uniform Accounting Manual for the National 
Electrical Manufacturers Association presents a definitive statement concerning 
the purjiGp^p of a uniform iiccounting manual: 

In order (luit the indiisLry may be informed of the many accounting developments 
in recent yeans, es])ecially in the field of cost accounting and analysis, the NEMA 
Industry Accounting Committee has published this Seventh Edition. The new 
edition has been completely revised both in context and presentation, and new 
material has been added so that electrical manufactuieis may have available foi 
their use and guidanre a current accounting manual. It has been limited to broad 
principles which will provide the framework for developing sound accounting 
practices. 

This Seventh Edition of the Uniform Accounting Manual was designed to help 
and encourage companies in the industry by their voluntary action to establish more 
accurately the leal costs of doing business, both as to individual products and 
total operations, as well as to estimate costs of new business; to determine soiinfl 
inventory values and financial results from operations; and to present such infoniia- 
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tion in a cl par and informativp manner fur Ihe better control and guidance of the 
various divisions of the biisinf‘>H. 

Table of Contents. Both the detail involved and the broad scope of a uniform 
accounting system are demonstrated by the contents of the MAPI Accounting 
Manual : 

Inti eduction 

Section I. Classification and Description of Accounts 

Nature of Coding System 
Summary of Account Classifications 
Asset Accounts 

Liability and Capital Accounts 
Revenue Accounts ' 

Manufacturing Cost of Sales 
Salph Engineering Expenses 
Administrative Expenses 
Redistributable Factory Exiienst'.^ 

Descriptions of Factory Expense Accoiiuls 
Redistributable Engineering Expenses 
Typical Charts of Accounts 

Section II. Financial Statements and Reports 

Reports to Shiireholders 
Reports to Management 
Statement of Financial Position 
Statement of Results of t)peration^ 

Sujiplementary Financial liiforniation 
Supplementary Statement of Results of Operations 
Statement of Results of Operations by Pioduct Lines 
Statement of Pertinent Operating Data 

Section III. Property, Plant, and Equipment 

Asset Accounts 
Control Records 

Depreciation — Charges for Wear and Obsolescence 

Depreciation Methods 

Replacement 

Repair and Maintenance 

Disposition 

Section IV. Manufacturing Cost 

Costing Methods 
Job Order Costs 
Standard Costs 
Process Costa 

Inventory Pricing Methods 
First-in, First-out (FIFO) 

Last-in, First-out (LIFO) 

Standard Cost 
Normal or Base Stock 
Retail 
Field Cost 
Installation 
Guarantee and Repair 

Section V. Sales Engineering and Administrative Expenses 

Bales Engineering 
Administrative 
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Section VI. PensionB 

Funds Accumulated During Period of Employment 
Full Funding 
Current Funding 

Trusts Created Only When Employees Retire 
Unfunded Pension Plans 

Section VII. Internal Control and Auditing 

Objcctivps 
Suggested Program 
Cash 

Accounts Receivable and Billings 

Inventories 

Payrolls 

Vendors’ Invoices and Purchasing Procedure 
Fixed Assets 

Prepaid Expenses and Deferred Charges 

Other Liabilities 

General 

Section VIII. Cost Estimating and Its Uses 

Purposes and Uses 
General Rules and Procedures 

Section IX. Profit Planning and Budgeting 

Forecasting 

Budgeting 

Analysis and Control of Variances 

Break-even Point Determination 

Profit-1 o-Volume Relationship 

Typical Comparison and Report Forms and Charts 

Break-even Chart 

Profit/Volume Chart 

Section X. Recognition of Changing Value of Dollar 

Barkground of the Problem 
Extent of OverstatcniEnt of Profits 
Summary of Conflicting Views 
Proposals from Various Sources 
A Specific Suggestion to Users of this Manual 

Bibliography 

Index. 

Coding of Accounts. The decimal coding plan used in the accounting manual 
of the Machinery and Allied Products Institute was illustrated earlier in this sec- 
tion under Decimal Coding System. 

Account Descriptions. The Uniform System uf Accounts for Pipeline Com- 
panies prescribed by the Interstate Commerce Commission contains a complete 
chart of accounts and detailed explanations and descriptions of accounts to be 
used, such as: 

29.8 Cash, (a) Tu this account shall be charged all cash received and to it shall 
be rredited all cash actually paid out. The term “cash” includes metallic money, 
bank bills, legal tender, notes, checks, or other representatives of money. 

(b) This account shall be so kept as to include in the balance of the account the 
actual amount in the carrier’s general cash fund including the amounts held in its 
treasury, amounts deposited with banks and trust companies subject to check, and 
cash in deposit from agents. 
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20.73 Operating reserves, (a) This accoimt shall include ledger balances repre- 
senting reserves created by charges to operating expenses for the maintenance of 
carrier property, personal injuries, injuries and damages, and other claims, such 
charges being made currently for the purpose of equalizing the charges to operating- 
expense accounts for the current year. (See par. 20.0-79, Equalization of expenses.) 

20.0-36 Cost of construction. The cost of the construction of property chargeable 
to the carrier-property primary accounts shall include the cost of labor, material and 
supplies, special machine service, transportation, contract work, protection, iujurie.^ 
and damages, cost of privileges and permits, taxes, rent, interest during construction, 
and other analogous elements in connection with such work, including costs for p]i’- 
liminary work such as sinking test holes or making soundings for buildings ami 
other structures. 

The scveifil items of cost liere referred to arc defined as follows; 

(a) “Cost of labor” includes . . . 

20.423 Bad debts. This account shall be charged with receivables, which after a 
reasonably diligent effort to collect, are determined to be uncollectible. 

Cost Classifications for Government Contracts 

NATURE OF CONTRACTS. Bccaii.-c of w^ars and thrcat.s of wars, the sell- 
ing of large rpiantitie.s of naval and military supplies anrl Pfinipment to the federal 
government of the United States has been for many years an important .activity 
of American inrlustry. Much of this material is manufactured by private firms in 
accordance with government specifications. These jiroduets often are new and 
quite different from the regular commercial product of the manufacturer who 
undertakes their production. To ensure that the goods necessary for national 
defense will be supplied in good condition, in sufficient quantities, and when 
needed, it is necessary for government officials to be able to make arrangements 
with manufacturers which will protect Ihe manufacturer against loss, in view of 
the unusual risks involved in manufacturing these goods. On the other hand, 
there is a strong feeling that industry should not be allowed tn make excessive 
profits on these goods needed for national defense. On m.'iiiy of tlic.^c contra ct^ 
the price is therefore set in relation to cost. 

From Wt)rld War II on there has been a series of laws, executive orders, depart- 
mental regulations, and memoranda dealing with costs and profits on government 
contracts. Treasury Decision 5,000, issued in 1940, was one of the more im- 
portant of these. It was promulgated to recapture profits in excess of those 
permitted by the Vinson-Trammel Act on contracts for navy A^cssels and army 
and navy aircraft. Section 20.9 of Treasury Decision 5,000 sets forth in some 
tletail the types of costs that were allowable or reimbursable on government 
contracts and Mibcontracts. The Contract Audit Manual (Army, Navy and Air 
h'orce) states; 

In the .absnniT of any more authoritative and satisfactory publication, T.D. 5,000 
w.a.s used as a basis for cost determination in most Army cost-type contracts during 
World War II and thereafter until Section XV Armed Services Procurement Regu- 
lations became effective. . . . Substantially all contracts based upon T.D. 5,000 
have been completed. 

In effect, T.D. 5,000 was superseded by the Contract Audit Manual and Armed 
Services Procurement Regulation.'-?. Of particular interest in the latter is Section 
VIII (Termination of Contracts) and Section XV (Contract Cost Principles). 
Cost-type contracts and subcontracts executed by the military departments on 
and after March 1, 1949, are subject to the cost principles of Section XV. In 
general, the Armed Services Procurement Regulations list allowable costs and 
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unallowable costs and discuss methods of allocating; indirect costs and expenses. 
Running through the government regulations and interpretations is the idea that 
a contractor is not restricted to a particular cost accounting system as long as hr 
uses one that is in accordance with generally accepted accounting principles ami 
practices and which will produce records that may be verified and audited. 

TYPES OF CONTRACTS. The Armed Services Procurement Regula- 
tions classifies procurement contracts into : 

1. Fixrd-pricc-type contracts. 

a. Firm fixed-price contract. 

b. Fixed-jjricr' contract with rscalation. 

c. Fixed-price contract providing for redetermination of price. 

fl. Fixcd-pricc incentive contract. 

2. Cost-rcimbursement-type contracts. 

;i. Cost contract. 

b. Cost -sharing contract. 

c. ('^osl-plufa-a-tixcd-fpc contract. 

fl. CoLst-phis-inccntivc-fpc contract. 

3. Ollier contracts. 

a. Time and material contract. 

b. Labor-hour contract. 

c. Lptlpr agreement. 

d. Basic agreement. 

As contrast Oil to tho cost reimbursement contract, cost iiliiy.s a lessor role in 
the fixed-price contract, lii fixod-price conlrarls, “cost and nrcniiiiting data 
may ]irnviilo guides for asn rtaiiiiiui fair l•oln])ell.salu)ll but are not rigid measures 
of it.” Tile problem of cost classification takes on increasing importance as 
typos of contracts depart Irniii a tirm fixed price to fixed-price contracts provid- 
ing for various ailjustmeii1> and to cost reimbursement-type contracts (Armed 
Services Procurement Regulations j : 

Tlie cost-reimbursement tyja' of contract provides for the payment to the roii- 
Iractiir of allowable costs iiunniMl in (he performance of the contract, to the exteiil 
])iesciibed iii tin- contra cl . Tlli^ type of contract establishes an estimate of the total 
cu.st in till’ ]ti’il'<iiiii:iii((* nl' the coiiiiacl, to the extent prescribed in the contract. Thi.*' 
1y]je of conliaiM eslalilishes an estimate of total cost for the purpose of (i) obliga- 
tion of I’liiids, and (ii) establishing a ceiling which the contractor may not exceed 
(except at his own risk) wilhout prior approval or subsequent ratification of the con- 
tracting Dllicer. A cust-reimliursemenl-typp contract may also provide for predctei- 
mined fixed oveiliead rates, usually to be redetermined at stated intervals. 

Other types of contracts, iiarticularly the time and material and labor-hour 
contracts, both of which are essentially cost-reiinl)ursemcnt-type contracts, rely 
upon careful classifications and romputations of cost. 

Costs in Terminated Fixed-Price Contracts. Costs contemplated by the 
Defense Department in the termination of a fixed-price contract are direct costs, 
those which arc obviously essential to its performance, such as material and labor 
costs, and allocable, allowable, indirect costs. 

Indirect costs include manufacturing overhead and general and administrative 
expenses not directly traceable but which may be apportioned in part to the con- 
tract. The Armed Services Riucurcmcnt Regulations warns that where certain 
costs commonly treated as indirect arc directly related to the contract, they must 
be eliminated from the compulation of the overhead rale or rates. 
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Trueger (Controller, vol. 26) says: 

... it should be refognized that the only official piunouncements as to unallowable 
costs appear in ASPR, Section VIII, pertaining exclusivelj’^ to terminated contracts, 
and ASPR, Section XV, applicable to cost reimbursement-type contracts. Hence, 
there is no legal or contractual basis for citing any costs unallowable in the rede- 
termination of fixed-price contracts. However, military auditors have always used 
the principles of ASPR, Section XV, as a guide in auditing fixed-price contracts 
This in effect means that the auditors have recommended for disallowance under 
fixed-price contracts those costs which were held to be unallowable only for cost-type 
contracts. 

REDETERMINATION AND RENEGOTIATION. In some contracts 
there ii provision for price reclctermination. This is an administrative pro- 
cedure of the military department which has the contract. Profits that are deter- 
mined to be excessive are returned to the dejiartment either through a reduction 
in price or by a refund. 

Renegotiation is an entirely separate procerliire. The Renegotiation Act, first 
pMssed in 1942 and amended and extended a niiinber of times since, requires that 
certain governmental suppliers render a yearly re])OTt to the Renegotiation Roaril 
in which incomes and expenses are segregated between government contracts and 
the other business of the firm. Such profits as the Renegotiation Board, 0 ])erat- 
ing under its own regulations, determines to lie excessive on the government con- 
tracts are returned to the Treasury of the United States rather than to the 
military department which awarded the contract. 

REGULATION CHANGES. It seems likely that for many years to come 
the federal government’s direct and indirect expenditures for national defence 
will continue to run into many billions of dollars each year. Probably government 
contracts will continue to constitute a substantial part of the business of many 
companies. The government regulations and the interpretations thereof concern- 
ing costs and profits on government contracts have changed over the year^ and 
jiresumably will continue to do so. No attempt is therefore made in this T1 ami- 
book to go into detail on the regulations in force at present. Cost accountants 
who have responsibility on government contracts will find it advisable to keep 
informed on the new regulations and rulings as they are made. 
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Factory Books and Records 

INFORMATION REQUIRED BY MANAGEMENT. The essence of a 
Ffitisfactory cost accounting system lies in the information obtained from the 
books and records that make up the system. The design of a system of cost 
records therefore depends largel)^ on the results and information it is intended 
to provide: i.e., in planning the system, it is c>''ential to consider the information 
required by management and then to design so that it furnishes exactly that in- 
formation. If complete and detailed historical cost information is to be provided 
for a number of products, the system is necessarily extensive. If it is to be iiserl 
principally as a device for control and reduction of co^ts fas is the present trend), 
predetermined or standard costs are used. All information regarding the 
product, plant, jiroduction processes, etc., should be considered in terms of its 
contribution to the type of cost system desired by management. But regardless 
of the type of cost system wanted by management there are four cost system 
prerequisites; the cost s 3 \«tein must be: (1) accurate, (2) flexible, (3) simjde, 
and (4) economical to operate. 

Another important consideration for those who work with the cost system 
lies in the physical characteristics of individual records themselves. Ledger 
sheets, inventory cards, time cards, and other forms that are handled daily should 
be of substantial stock to withstand much wear and tear. They should be easy 
to post to and easy to understand. Printed forms should be designed to permit 
maximum use of duplicating devices where more than one form originates from 
one operation. 

Bennett (Standard Costs) indicates the objective of the use of books and 
records: 

The acfoiinting plan must provide the means for continuous recording and control- 
ling (if llip fin;mci!il transnetions of the business, in an efhrirnt and effpctive manner 
Pui Iheimnif, il must provide the machinery for so controlling and proving the work 
of till’ co^l svsteins thioiigh the media of the financial books of arrouiit that monthh” 
statements of profit and loss b^" product and the essential supporting analytical 
operating-detail information can be prepared readily and accurately. 

Books and records of account, therefore, are the media through which financial 
transactions and cost data are accumulated for reports on which management 
planning and control can be based. 

DOUBLE ENTRY APPLIED TO COST KEEPING. The information 
required under a cn^t system i> obtained by an extension nf the double-entry 
bookkeeping rules of debit and credit. Double-entry bookkeeping is based upon 
the fundamental principle of accountability for costs. This means that if one 

3 '] 
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dollar in cash is spent for material or service, the new cost received must be 
recorded, and the cost disposed of must likewise be recorded. An exchangee of 
costs takes place with the disposition of an oJd cost for a new cost. 

Cost accounting, as a division of accounting, follows the same fundamental 
rules in accounting for costs pertaining to factory operation. Moneys are 
expended, and in return materials, labor, and services classified as expenses (such 
as power, heat, and the like) are received. At this point, cost accounting begins. 
Specific accounting procedures must be provided for recording the acquisition 
and disposition of materials, for recording the employment and use of labor, and 
for recording the incurrence and distribution of expenses. Adilitional documents 
concerning operating activities must be prepared and recorded in the books of 
original entry. These books must be increased in number and be specially ruled 
to facilitate debit and credit recordings. Additional ledger control accounts are 
required, and these in turn require the use of additional subsidiary ledgers in 
which the cost accounts may or may not be ruled in the conventional manner. 
New forms of business pajiers or documents, journals, and ledgers must be devel- 
oped in accordance with the requirements of the plant and the needs of manage- 
ment. Tendencies toward standardization may be noted here and there, but 
generally speaking, there seems to be a noticeable lack of uniformity in the design 
of documents, journals, and ledgers used in cost accounting systems. 

BOOKS OF ACCOUNT. Under a cost system, cost transactions are 
recorded through cost controlling accounts which may be kept in the general 
ledger or segregated in a factory ledger. Special records are used in the form of 
journals as well as ledgers. 

Journals. If cost transactions are not summarized for recording in the general 
journal, they may be entered in separate journals prior to posting to ledgers. 
Separate journals may be used to record material requisitionetl, lal)or used, and 
overhead appnrtinneil. In lieu of using a number of journals in which to enter 
costs, the system may provide for recording and accumulating all manufacturing 
costs in one factory or manufacturing journal. 

Another method is to accumulate information on specially designed summaries 
which serve as a basis for journal vouchers at the end of the month. Such 
vouchers are then entered and posted directly through the general journal, or a 
factory journal where a factory ledger is used. 

Ledgers. In addition to a general ledger and the usual subsidiary ledgers of 
financial accounting, many additional subsidiary ledgers may be found in a cost 
system. These may include a stores ledger, a finished-parts ledger, an overhead 
manufacturing-cost ledger, a plant ledger, a work-in-process ledger, and a finished- 
goods ledger. 

In some systems controlling accounts for these ledgers appear in the general 
ledger. The cost system, however, may provide for a Factory Ledger C’ontrol 
account, thereby eliminating a number of control accounts from the general lerlger. 

CENTS-LESS OR WHOLE-DOLLAR ACCOUNTING. Before choos- 
ing the method of operating the various books of account present in a financial 
and cost accounting system, consideration should be given to the possibility of 
incorporating cents-less or whole-dollar accounting into the system. Barnard 
(NAA Bulletin, vol. 36) states that, “Whole Dollar Accounting is a technique 
applied to general accounting procedures through which the pennies (last two 
digits) of dollars and cents amounts arc eliminated and amounts arc recorded in 
whole dollars." 
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Application. Barnard (NAA Bulletin, vol. 36) emphasizes that: 

Whole-dollar accounting does nOt apply to primary accounting. Examples of 
primary accounting are the recording of cash receipts and disbursements, receivables, 
pa 3 'ablcs . . . Whole-dollar accounting cannot be applied in these cases because 
third parties are affected. Likewise, it cannot be used in multiplying and dividing. It 
can be used in secondary accounting. Examples of secondary accounting are journal 
entries, sales analyses, expense distributions, cost allocations, prorations, statistical 
reports, or financial statements, inventory summaries, fixed assets, work sheets, 
listings, and products or quotients in calculating. 

Advantages. The following advantages of “cents-less” or whole-dollar account- 
ing are claimed by proponents, according to May and Klingman (Whole-Dollar 
Accounting) : 

1. Reduction in physical work (in the motion-time sense) required for: 

a. Recoidiiig and posting to accounts. 

b. Tran .scribing, computing and totaling, analyzing, and tabulating accounting 
data. 

c. Balancing and closing the bonks. 

2. IncrcsHcJ jiroductivity of accounting and related operations reflected in one or 
more of Ihc following Avays: 

a. Increased oiilput per employee-time unit. 

b. Improved quality of output. 

c. Actual reduction in clerical costs. 

3. Rcduclion in incidence of errors, and when an error is made, greater facility in 
locating, identifying, rind correcting it. All companies having had “nnrmal-run” ex- 
perience with whole-dollar accounting report this as a significant gain. 

4. Statement and report prciiaration time is reduced as a result of the compound- 
ing effect of the picccding factors. This means that management gets statements and 
reports earlier than was possible before. 

5. Improved, more effective statements and reports. 

a. Simplification of data through eliminating the penny detail makes for less 
crowded, less cluttered, more readable reports and statements. 

b. Dropping insignificant digits in statements and reports (which invariably 
follows fiuin wliole-dollar accounting) liclps management identify more 
readily the significant items and relationships among the data contained in 
reports. 

6. Effective cajiacity of existing report and record forms is increased by eliminating 
two-penny digits in each column or series (or two digits plus decimal point). This 
makes available space for inclusion of additional, significant series without increasing 
the size or complexity of the report or record form. Conversely, should additional 
series be unnecessary, reports and records forms can be simplified in design and 
reduced in size. 

7. Morale of accounting, statistical, and other personnel affected is materially 
improved. 

8. Finally, all concerned cite as a distinct advantage the fact that the Avhole-dollar 
accounting concept and technique arc simple. Compared with many other system and 
procedure changes, this makes it relatively ea.sy to install successfully. 

Limitations. According to May and Klingman (Whole-Dollar Accounting), 
critics of whole-dollar accounting have advanced the following disadvantages or 
limitations : 

1. Whole-dollar accounting connotes abandonment of the double-entry principle 
in accounting. 

2. It will result in loss of control and will open wide the door for encouragement 
of "plugging" by unscrupulous bookkeepers and accountants. 
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3. WholD-dolliir atuounting will havr a bad effrct on employees’ attitude in the 
sense that it will: 

a. Encourage carelessness and inaccuracy in accounting operations. 

b. Cause more, rather than fewer, errors to be made in accounting operations 
because of the necessity for “rounding” to a full dollar. 

4. Rounding to the nearest dollar will result in serious cumulative variances. 

5. Whole-dollar accounting will cause more trouble and work than it will save. 

6. Whole-dollar accounting may cause ilitficiilties with governmental agencies, 
notably taxing authorities and regulatory bodie.s. 

7. Mathematical difficulties and limitations; 

a. The percentage variance (or error) in the difference between two numbers 
may be considerable, as a result of the rounding technique, whereas the 
percentage variance, or error, induced by rounding each of the two num- 
bers being differenceil would be insignificant. 

b. The absolute distoilion or variance resulting from extending unit prices or 
unit costs multiplied by large quantities wdl likely prove to be intolerably 
large. Therefore it is best that unit prices and unit rates be carried to just 
as much refinement or degree of accuracy as ever. 

May and Klingman (Wholc-Dollar Accounting) state further on the basis of their 
own experience that: 

It must, in all honesty be leporled that all of our on-the-spot research, as well as 
diligent st'arch in other i)ubli.shpd reporU' of aclual experience with whole-dollar 
accounting, lias failed to produce any cxiierience of basic weaknesses or disadvantagi's 
inheient in the whole-dollar accounting idia. Tlieie arc some ilisadvanlages which 
are theoretically possible of realization, but in all the cases of experience known In 
us — and this goes extensively beyond the ca-i-s includiMl in this book — virluallj" all 
these potential disadvantages failed to ma1e"alizr‘ anil, in onr' nr two iiisLanci's 
where Ihi'V did, corrective action promptly l•llllllualell them and, tlii'refoie, they 
have not become effertive negalives in the woihing of whnle-ilollar accoimling. 

As a general rule, it would seem that if the ii.sr of rents-less or whoh'-dollar 
acenuiiting would not niaterially impede accuraey and would enlianee the flexi- 
bility, siniplieity, and economics of cost system ojicration it should be eoii^idereil 
seriously for adoption. 

BASIC DOCUMENTS. Recnnls and documents siippurtiiig historical cost 
transactions entered in journals and subsequently posted to ledgers are those 
relating to: 

1. The acquisition, storage, and use of law materials, parts, and supplies. 

2 . The employment of labor, aetiviLies, payrolls, etc., and the use and perform- 
anee of labor. 

3. The incurring, distiibutiun, and allocation of manufaeturing overhead to co.'^l 
of pi'oductiun. 

Documents falling into the first category would be, for exaiiijde, purchase 
requisitions, purchase orders, receiving reports, summary of materials used, etc.; 
the secoml category inchulc.s job or time tickets, clock cards, payroll journal, em- 
])loyecs’ payroll records, etc.; in the third category the information would come 
from invoice vouchers, journal vouchers, material requisitions, etc. Specific exam- 
])les of the various documents are included in the appropriate sections of this 
handbook. 

FACTORY ORDERS. A factory order is an authorization to the factory to 
eommence specified operations. It is usually in written form so that misunder- 
standing as to specifications, purpose, time limitations, etc., may be avoided. The 
most common factory order is the so-callcd production order, the two terms 
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lining frequently used synonymously. Occasionally it may also be designated as 
:i work order or manufacturing order. In continuous process or mass produc- 
tion plants, the number of such production orders is limited; in job order plants, 
the number of production orders is usually much greater. 

A classification of production orders prepared by Blocker and Weltmer 
f Cost Accounting) includes: 

1. Orders for custom-made or special-order production for customers. 

2. Orders for products and parts manufactured for stock. 

3. Orders for parts or machines for plant use. 

4. Orders for repairs to products for customers or repairs to plant machinery. 

5. Orders for reconditioning of defective work. 

Work orders may also be issued to the factory to do some research and 
development work or other special work. 

Production orders should specify materials to be used, routing of the material 
through the factory, number of units of product to be manufactured, date to 
he completed, and whether for stock or for a customer. 

l^rojier scheduling of work through issuance of production orders is a feature 
of cost control. During slack periods repair orders, betterment orders, anil 
ex])crimental work orders may be utilized to keep men and machines busy. Pro- 
duction orders should be scheduled so as to eliiiiiiiate the piling up of work in 
some departments and lack of work in other departments. 

The form of the production order is not slanrlardizetl. Bennett (Standard 
Costs) illustrates in Fig. 1 a typical manufacturing or factory order which could 


MANUFACTURING ORDER 


Dafe issued 

Pblfern No. 

Drawing No. 

Order No. 

Dale wanled 

Material 

Mat. req. No. 

Quantity 

Type 

Size 

Producl 


Special inst^rucMans 


INSPECTOR'S REPORT 


Date 

Good 

Pieces 

Defective 

Pieces 

Spoiled 

Pieces 

Lost 

Pieces 

Signature 








Fig. 1. Manufacturing or factory order form. 
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be used to authorize the manufacture of a machined part. For further illustration 
and discussion of production orders, see section on Job Order Cost Systems. 

COST SHEET. A cost sheet is a statement which shows costs incurred or 
allocated to each factory order, whether for stock, for a customer, or for some 
other purpose. Its object is to indicate the cost of material, labor, and manu- 
facturing overhead entering into the product or used in a manufacturing process. 
Cost sheets are also used to assemble costs assignable to factory repair orders, 
betterment orders, or to experimental work orders. 

The cost sheet form and the kind of information contained thereon depends 
upon the nature of activities of the plant, needs of the management, and the 
degree of control exercised over cost figures. For illustration and further discus- 
sion of cost sheets, see section on Job Order Cost Systems. 

THE VOUCHER SYSTEM. One of the most successful methods of con- 
trolling the disbursement of cash and the classification of the cause of the dis- 
bursement is a voucher system. The Accountants’ Handbook (Wixon, ed.) states 
the purposes of a voucher system as: 

1. To provide economy in handling and recording purchase of goods or services. 

2. To provide means for correct charges to accounts representing purchases of 
goods or services. 

3. To secure specific receipts for specific invoices in order to 

a. Minimize fraud. 

b. Avoid double payment of same bills. 

4. To secure control over volume of disbursements. 

The operation of voucher systems is described in detail in the Accountants’ 
Handbook (Wixon, ed,). 

The voucher system used in a mercantile or trading type of enterprise, however, 
must be adapted to fit the needs of the cost accounting systems used by manu- 
facturing companies. Neuncr (Cost Accounting) states: 

Since the transactions of a manufacturer differ somewhat from those in a mer- 
cantile firm, the columnar headings in the Voucher Register will also differ. . . . 
For a manufacturing concern which does not maintain a separate Factoiy Ledger, anil 
yet w'hose cost accounting system is tied in with the regular financial accounting 
records, the Voucher Register should have columns for the following: 

Accounts Payable, Credit Stores, Debit. 

Payroll Accrued, Debit. 

Manufacturing Overhead Control, Debit. 

Selling Expense Control, Debit. 

Administrative Expense Control, Debit. 

Sundry Accounts, Credit Sundry Accounts, Debit. 


Cost Controls and Subsidiary Ledgers 

CONTROL ACCOUNTS. A controlling account is an account kept in a 
major ledger whose balance represents in a single sum the details contained in two 
or more accounts of the same nature as the control but which are kept in a sub- 
sidiary ledger. Postings to detailed accounts in a subsidiary ledger must ultimately 
be reflected in postings to control accounts, which are usually lump sum postings 
made at the end of a period. 

Matz-Curry-Frank (Cost Accounting) illustrate important cost controls and 
their respective subsidiary ledgers in Fig. 2. 
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Control Accounts 

Subsidiary Records 

Stores 

Store cards, perpetual inventory. 

Payroll 

Time cards, employee records. 

Manufacturing Overhead Cost 

Cost ledger and departmental cost analysis 
sheets. 

Work in Process 

Production reports, process cost system. 

Cost sheet, job order cost system. 

Finished Goods 

Finished-goods ledger carihs. 

Machineiy and Equipment 

Plant ledger. 


Fig. 2. Cost control accounts and their subsidiary ledgers or records. 


Controlling Account-Subsidiary Relationships. Indiscriminate use of con- 
trolling accounts can be as much a hindrance as a help. In order to avoid such a 
result, Blocker & Weltmer (Cost Accounting) suggest several general principles 
of controlling account-subsidiary relationships as found in cost accounting: 

1. It IS usually advisable to use a controlling account when detailed information can 
be compiled in records supplementary to the general ledger. For CNamplc, overhead 
losts may be analyzed in work sheets which may serve as subsidiary records for 
the Fiictory Overhead Control account. 

2. A controlling account with supporting subsidiary records is advantageous when 
the accounting sysli'm is deccntialized, i.e., when detailed accounting ia done in 
factory offices or biiinuhes apjirt fi om the general accounting office. 

3. Subsidiary cost records may be in a variety of forma: bound or loose-leaf ledger 
accounts, caul files, columnar analysis sheets, and such business papers as time tickets, 
liayioll sheets, luoiluction orilers, and expense vouchers. 

4. The plan of opeialion is to have an account in the general ledger designated as 
a conti oiling account for a group of accounts; subsidiary record forms aie devised; 
daily transactions aie analyzed and posted to subsidiary records either from detailed 
entries in joiiinals or, more frequently, directly from original business papers such 
as invoices, payrolls, time tickets, and vouchers. Posting of totals of the transactions 
of the period arc made weekly or less frequently to the controlling account in the 
general ledger fiom journals or from summary statements of transactions The bal- 
ance of the controlling account is proved monthly or nioie frequently against the 
sum of the balances of the .subsidiary records which it conti ols. 

In Fig. 3, Neiinrr (Cost Accounting) shows the relation of three important 
control accounts to their respective subsidiary ledgers for a job cost system. 

Advantages of Controlling Accounts. In addition to the aforementioned 
principles of controlling accounts, Blocker and Weltmer (Cost Accounting) list 
five advantages of using controlling accounts: 

1. Controlling accounts are invaluable to mg,nagempnt in policy formulation 
because they summarize masses of detailed information contained in subsidiary 
records. 

2. Controlling accounts make possible a division of labor among clerks and ac- 
countants and a greater degree of specialization in work performed. 

3. A system of internal check exists through the use of controlling accounts 
because the work of one individual is checked against the work of others. 
This is an important factor in assuring accuracy, maintaining honesty, and 
detecting errors. 

4. The use of controlling accounts permits the prompt preparation of financial 
statements at the end of each accounting period without waiting for all work 
to be done in balancing individual subsidiary ledgers. 






Total oj the fcu\ 
Work in Proces 



Relation of control ac ounts to their subsidiary ledg^ers for a job cost system 
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5. Controlling accounts permit the general ledger to remain under executive 
control, and since the accounting system is decentralized through the use of 
subsidiary records, costs and the financial position of the concern may be 
treated confidentially. 

In general, accounts appearing in a factory ledger represent manufacturing 
control accounts. Some of these are not technically controlling accounts, since 
there is no subsidiary ledger to support them. This group of accounts is some- 
times referred to as reflecting the manufacturing cycle, since the accounts Lire so 
arranged as to trace the flow of costs from raw materials through work in 
])rDcess, finished goods, and cost of sales. When finished goods arc sold, new 
supplies of raw material are required to start a new cycle. 

Principal Cost Controlling Accounts. The most important cost controls and 
llirir method of operation are given in the accompanying table. 

Stores 


Inventory ut Ilnginning 
rinahases 

Rcclaimeil Material 
Scrap 

Rpliirna from Prorliirtion 


Direct Materials Issued 
Indirect Materials Issued 
Returns to Suppliers 
Balance (Inventory at End) 


Work in Process 


Inventory at Beginning 
Raw Materials Used 
Finished Pails Useil 
Direct Labor Used 
Manufacturing Oveihead Applied 


Cost of Completed Production 
Finished Parts 
Finished GoDds 

Riioilagp and Reclaimed Materials 
Retnin of lTnii''ed Raw Materials and 
PartN to Rtoies 
Balance (Inventory at ICnd) 


Finished Parts 


Inventory at Beginning 
Cohl of Conipleled Parts from Work in 
Process 

Cost of Completeil Parts Purchaseil 
Returns from Pioduction 
Rclurns from (’’iistorners 


Inventory at Bf'gmning 
Cost of Completeil Pioduction 
Rctiiins from Custnmeis 


Retuins to Suppliers 
Issues to Work in Process (on Assembly 
Orders) 

Cost of Goods .Sold (for Parts Sold 
Directly) 

Balance (Inventory at End) 


Finished Goods 


Cost of Goods Sold 
Balance (Inventory at End) 


Cost of Sales 


Cost of Shipments to Customers 


Cost of Reluins from Custoiuer.s 
Balance (n Profit and Loss 
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Actual Manufacturing Overhead 


Cost of Indirect Material Used 
Coat of Indirect Labor Used 
Expenses Incurred Through Voucher 
Register 

Fixed Charges, such as Taxes, Insurance, 
and Depreciation 

Balance to Over- and Underapplied 
Manufacturing Overhead 


Transfer from Applied Manufacturing 
Overhead 

Balance to Over- and Underapplied 
Manufacturing Overhead 


'Applied Manufacturing Overhead 


Closed into Actual Manufacturing Over- Estimated Cost Charged to Work in 
head | Process 

SUBDIVISIONS OF WORK IN PROCESS. Subdivision of the Work-in- 
Process account may be on the basis of: 

1. Elements of cost. 

2. Deparl menial cosls. 

Whore Work in Process is divided according to elements, Lang-McFarland- 
Schiff (Cost Accounting) shov^ the accounts as follows: 

UR. Material in Process cr. 


With cost of material on hantl at the 
beginning of the period 
With direi’L materials issued during the 
period for produclion orders; at the 
same time, credit Si ores account. 

With finished jiarts issued during jierind 
for subassemblies and finished goods; 
at same time, credit Finished Parts 
account. 

The balance of this account represents the amount of materials in process, or 
unfinished work, and should agree with the material costs on various rnsi 
sheets of unfinished orders. 

DR. Labor in Process rit. 


With cost value entered on the eom- 
])leled finishefl parls and finished goods 
orders; at the sami' time, ilnbil Fin- 
ished Paris and Finishi'd Goods ae- 
courils. 

With cost of materials returned to stores; 
at the same time, di'bit Stores arnnnnt. 


With cost of flirecl labor in proces.s at 
the beginning of tiie i)eriod. 

With direct labor apidind to production 
Olliers during the period; at the same 
time, credit Fai-tory Payroll account. 


With cost of direct labor on the com- 
lileted finished parts and finished goods 
ordt'i's; at the same timi', debit Fiii- 
i.‘-lied I’arts and Finisher! Goods ac- 
counts, respectively. 


The balance of this account represents the amount of direct labor in process 
and should agree with the sum of the direct labor section on the various cost 
sheets of unfinished orders. 
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Manufacturing Overhead in Process 


CH. 


With applied overhead in process at 
the beginning of the period. 

With overhead applied to production 
orders during the period; at the same 
time, credit Manufacturing Overhead 
account. 


With overhead applied to the completed 
finished parts and finished goods 
orders; at the same time, debit Fin- 
ished Parts and Finished Goods ac- 
counts. 


The balance of this account represents the aninunt of applied overhead in 
process and should agree with the sum of the manufacturing overhead section on 
the various cost sheets of unfinisheil orders. 

The distinguishing features of departmental work-in-process accounts are: 

1. A separate Work-in-Process account is opened for each cost center or depart- 
ment. 

2. Interdepartmental transfers may be made by debiting the department receiv- 
ing work and crediting the department from which work is transferred. 

In all other respects these accounts are ojiprated in the same way as a single 
Work-in-Process account; i.e,, they arc debited for direct material used, labor 
consumed, and overhead incurred in the particular department or cost center. 
Such accounts are particularly common in process costs. 

TEMPORARY COST ACCOUNTS. Sometimes intermediate cost accounts 
are employed. They are transitional nr temporary accounts, which are cleared 
out before trial balance time. Thus Schlatter and Schlatter (Cost Accounting), 
in an example of cost accounts for a cement mill, show the following temporary 
cost accounts: 


1. Mill Overhead. 

2. Coal Preparing. 

3. Light, Power and Water. 

4. Machine Shop. 

5. Packing and Loading. 

Use of such accounts may be advisable where departmental work-in-process 
accounts are employed. In such cases, accounts 'similar to thn^e listed above are 
opened, and afler being analyzed, their balances are closeil into appropriate 
departmental work-in-process accounts through suitable journal entries. 

GENERAL RECORDS AND COST RECORDS. Details of costs which 
appear in cost accounts usually are coordinated ^^ith the general books of the 
organization; otherwise lack of control may result and it may become impossible 
to determine whether co.st records and reports haiT been prepared accurately. 
This can be remedied by dovetailing the cost records into the general records by 
means of controlling accounts. The diagram from Van Sickle (Cost Accounting), 
presented in Fig. 4, shows the cost control accounts required, their relation to 
each other and to the general accounts. Subsidiary ledgers furnish detailed 
figures to support each control account. The diagram may also be used as a flow 
chart of production costs. 

Statistical Costs. The cost systems described in this section are sometimes 
known as accounting cost or tied-in cost systems because the cost accounts are 
an integral part of the arcounting system of the company and are controlled by 
the general ledger. Although this is generally regarded as the more desirable 
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FACTORY LEDGER. A factory ledger is a complete, self-balancing ledger 
coordinated with, rather than subordinated to, the general ledger. Hence a trial 
balance of accounts in this ledger is added to the trial balance of accounts appear- 
ing in the general ledger. Where a factory ledger is used, it is necessary to remove 
the cost controls from the general ledger and incorporate them in the factory 
ledger. In order to make both ledgers self-balancing, a new account is intro- 
duced in each ledger: 

1. In thp gpnnral ledger: Factory Lcedger Control account. 

2. In the factriry leilger: General Ledger Control account. 

The typical appearance of these reciprocal accounts is shown by Matz- 
Curry-Frank (Cost Accounting) in Fig. 5. Note that the debit bfilance in one 
account exactly matches 'the credit balance of the other. 


Home Office Books Factoiiy Books 


Factory Ledger General Ledger 


(a) 

60,000 

(d) 

1,000 

(d) 

1.000 

(a) 

60,000 

(f-5) 

48,280 

(.1) 

142,000 

(i) 

142,000 

(f-5) 

48,280 

(g-1) 

5,000 





(g-l) 

11,000 


6,000 





(b-2) 

8,200 

(k-2) 

8,200 





(x) 

10,500 

(x) 

10,520 








Fig. 5. Reciprocal accounts in factory and general ledgers. The letters (a), (f-5), 
etc., key the ledger entries in Fig. 5 to the journal entries in Fig. 6. 

Accounts Appearing in Factory Ledger. If the General Ledger Control 
account is to be debited or credited as a result of a transaction, data must be 
reported to the home office or general accounting department in order that a 
reciprocal control entry may be made. If the factory control account upon the 
general books is to be debited or credited, the information must be recorded in 
the factory books, inasmuch as the controls must be in agreement at all times. 

The mobt important accounts kept in the factory ledger are: 

1. Stores. 

2. Factory Supplies. 

3. Finished Parts. 

4. Direct Labor, if such an account is to appear. 

Payroll Accrued. 

6. Manufacturing Overhead, Actual. 

7. Manufacturing Ovf3iliead, Apjdied. 

8. Woik in Process. 

a. Material in Process. 

b. Direct Labor in Procesq. 

c. Manufacturing Overhead in Process. 

9. Finished Goods. 

10. General Ledger Control. 

11. Cost of Sales. 

12. Additional accounts such os: 

a. Factory Petty Cash. 

b. Payroll Cash. 

c. Borne operating reserves. 
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FACTORY JOURNALS. Factory journals are used as media for postings 
to the factory ledger. Fig. 6, adapted from Matz-Curry-Frank (Cost Account- 
ing), shows a multi-column factory journal used to summarize factory journal 
vouchers or memos forwarded by the home office to the factory. Postings of 
amounts appearing in the factory journal are made in the usual manner to ac- 
counts appearing in the factory ledger and to accounts in ledgers subsidiary to 
the factory ledger. Where numerous entries come from many sections of the 
works accounting department, the columnar journal combines those entries and 
reduces the number of postings to each factory ledger account. The factory 
journal becomes an analysis of all manufjicturing entries month by month, as well 
as being a book of original entry, and the ledger becomes mainly a ''long time” 
book of control totals. Snmptime> it is feasible to post accounts directly from 
journal vouchers, resulting in considerable system simplification and savings. 

Some other journals which may be used at the factory are: 

1. Requisition Journal. 

2. yuinmary of Factory Disbursement Vouchers. 

3. Finished Goods Journal. 

4. Cost of Sales Journal. 


Developing Forms and Reports 

PURPOSE OF FORMS. For a cost accounting system to function properly, 
I he physical media through which cost information is assembled must be care- 
fully designed and coordinated. Neiincr and Neuner (Acronnting Systems) main- 
tain that these physical media or business forms exist for three reasons: 

]. To fix rr.spon.sil)ili1y for creation, recording, or coniplrdion of businESS tranaac- 
tiniis. 

2. To reduce tiie possibility of error by “putting it in writing.” 

3. To transmit essential information from one person to another within the same 
organization or in another firm. 

A receiving report, for example, is a form that fixes responsibility, i.e., it indi- 
cates the number of articles of merchandise received from a vendor, and the 
responsibility for receiijt of this number is accepted by the receiving clerk. The 
goods and a copy of the receiving report are taken to the stores clerk who 
acknowledges that he assumes respon.^^ibility for the merehaiidise listed on the 
report by signing it. The receiAung report form also serves as a medium for 
transmitting informal ion in that, upon jiroper routing, it informs the accounting 
department that certain goods were received and sent t[) the storeroom. 
One copy of the reeeiving rejiort i.s u>ed to &u])port the voucher that ]iays the 
supplier's invoice. Another copy goes to the stores ledger clerk who uses it as the 
basis for posting to the receipts column of the proper stores ledger cards. The 
receiving report thus provides a written, receipted record which indicates the 
different resiionsibilities of the several persons involved in handling the transac- 
tion. 

TYPES OF FORMS. Business papers may be classified in many ways, but 
in the final analysis there arc three main types of forms: 

1. Those that authorize or order action. 

2. Those that record and/or approve action. 

3. Those that both authorize and record action. 
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Page 2 FACTORY JOURNAL 


Date 

Explanation 

General Ledger 

Stores 

Dr. 

Cr. 

Dr. 

Cr. 

(a) 

Materials purchased 


60,000 

60,000 


(b) 

Materials requisitioned 




5fl,00t 

(c) 

Supplies requisitioned 




4,OOC 

(d) 

Materials returned to vendor 

1,000 



l.OOC 

(e) 

Materials returned to storeroom 



500 


(f-1) 

Direct and indirect labor 





(1-3) 

Employer’s payroll tax liability 





(f-5) 

Paying factory payroll 


46,280 



(f-7) 

Distribution of factory payroll 





(g-1) 

Factory insurance and taxes 


11,000 



(e-2) 

Depreciation of building and 






machinery 


6,200 



(h) 

Manufacturing overhead applied 





(i) 

Goods completed 





(j) 

Goods shipped 

142,000 




(X) 

Transfer of payroll tax liability 






to office 


10,520 




T Dials 

143,000 

136,000 

60,500 

63,001 


Fig. 6. Factory journal summarizin 


(lilh'spic (Accountiiip; SysU'iiLs: Prorr^ihin’s niiil Methods) pxiir("-sr- the ide.i 
lliiil: 

Business papers are ilip papers used for making Ihe first ireord of any transiietion. 
They include (a) all of the forms produreil inside the business to get a reeoi'd of each 
Ivansaetion at the sdutcp, and (b) incoming papers that can be used as evidence of 
transactions. Some common original business papers, classified according to general 
function are: 

1. Sales and cash-collecting function: sales or .sales order invoice, cash receipts 
voucher, debit memorandum, credit memorandum. 

2. Purchasing and cash payment function: request for purchase, request for 
quotation purchase order, recriving report, purchase invoice, purchase invoice 
apron, remittance advice, disbursement voucher, check, petty cash voucher. 
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FACTORY JOURNAL Page 3 


Mfg.O'head 

Control 

Work in Process 



Sundry 



Code 

Dr. 

Mate- 
rials Dr. 

Labor 

Dr. 

Mfg. 

O'hdDr. 

Account Title 

LF 

Dr. 

Cr. 

m 


58,000 








4.000 

500* 



Payroll 

Accrued Payroll 


56,000 

48,280 






F.I.C.A. Taxes Payable 



1,120 






Fed. Inc. Taxes Withheld 



6,600 

PH 

1,120 




F.I.C.A. Taxes Payable 



1,120 

422 

1,512 




State Unemploy. Taxes 









Payable 



1,512 

422 

168 




Fed. Unemploy. Taxes 









Payable 

Accrued Payroll 


46,280 

168 

412 

18,000 


38,000 


Payroll 



56,000 

42 B 

5,000 








429 

6,000 








463 

5,200 








460 

3,000 



28,875 

Mfg. Overhead Applied 



28,875 



60 , 000 * 

40 , 000 * 

30 , 000 * 

Finished Goods 

Finished Goods 


130,000 

142,000 






F.I.C.A. Taxes Payable 
State Unemploy. Taxes 


2,240 







Payable 

Fed. Unemploy. Taxes 


1,512 







Payable 


166 







Fed. Inc. Taxes Withheld 






60 , 500 * 


30 , 000 * 







58,000 


28,875 



244,800 

285,675 


♦Figures in italics are written in red ink or are written in black ink and circled. 


factory journal vouchers. 

3. Eniy)li)ymr'nt iinrl payroll function: foroman’s requisition for new miployi'i^. 
application for employment, authorization to place on payroll, separation 
cppnrt, atlendanre time cards, shop time records, pay check or envelope, ]iay 
still) or employee’s earnings statement, 

4 . Production anil inventory function: production order, bill of matorial, requisi- 
tion. operation list, route card, job ticket. 

Note that some of these papers (the order forms) are written in the first place to 
direct some one to do something that is indicated in the writing and to convey the 
authority for him to do it. . , . Others are in the nature of advice on transactions. 

FORM DESIGN. Because of the nature of its work, the cost department 
is frequently called upon to design new forms or to redesign old forms. The 
principles set forth here apply equally to the design of report forms and to that 
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of accounting forms and other records. A review of the forms in use with illus- 
trative entries is helpful whenever new or revised forms are contemplated as well 
as when reprinting. Frequently it is found that some spaces arc not used, while 
other spaces are used for purposes not intended because no space was provided 
for the specific item. 

The exact design depends on many factors; i.c., whether the forms are pre- 
pared for use manually or are designed to be used in connection with mechanical 
equipment. Si)ecifically, the following design requisites are suggested by 
Hcckert and Kerrigan (Accounting Systems) : 

A form is really inseparable from the activity of people up and down the i)ersonni'l 
ladder of an organization, from clerk to president. 

That is the reason why four out of five generally recognized requihiles of a well- 
designed form bear on the relation of the form to the people. First, a form mu'«t 
create a favorable attitude in the person who coni acts it. Seconilly, a form must 
allow for the easiest possible entry of data. Thirdly, a form must permit the rasiesl 
possible use of its data. In the fourth place, a form must minimize human error in 
entering or using data in it. In the fifth place, a form should minimize the cost of 
paper and printing. 

ARRANGEMENT OF MATERIAL. The information on the form must 
be arranged so that it is as clear, concise, and simiile as ])Dssil)le. In appearance 
the form should be pleasing and shoubl be so designed that a minimum of train- 
ing is required in its proper use. The title and identification number ordinarily 
appear at the top. All column headings should be as clearly dcscriiitivc 
possible. The ruling and spacing should provide adequate si)ace for legibility. 

When a form is to be filled in on the tyiiewriter, it ,4iould be so ilnsigned that 
once it is atljusted to the proper position in the marhine, the writing will fall 
automatically in the proper spares without further ailjustment. Projjer margin 
space must be provided for any form adapted for use on a typewriter. Forms for 
other machines must, of course, conform to the mechanical requirements of the 
particular machine in question. 

SELECTION OF PAPER. The quality of paper chosen for the various 
forms must depend upon the importance of the form nnrl the amount of handling 
which the form must withstand. In this connection, Neiincr and Nciiner (Ac- 
counting Systems) state that: 

The American Paper and Pulp A-ssneiation has made an attempt to standardize 
the classification of the various types of paper used. The papers used in piinting 
ordinary business forms and their aj)plications, are as follows: 

1. Rag bond stands up better under handling because its fibers are slrongei than 
wood fibers, and it presents a better appearance than sulphite paper, although 
it is more expensive. Its life is estimated at over twenty-five years. 

2. Sulphite bond is generally used for most office forms. It has good appearaner. 
stands up well under ordinary usage, and is relatively inexpensive. It is 
estimated that this paper will stand up for five to ten years. 

3. Ledger paper is used primarily for systems work. It withstands eiasing and 
creasing, and both sides may be ruled clearly and distinctively. Loose-leaf 
records should be printed on heavier paper than the bound-book type. 

4. Duplicating paper is a general term descriptive of a group of lightweight 
writing papers such as onionskin and manifold papers. These are used for 
manifold or multiple copies such as are required for invoices, shipping tickets, 
receiving reports, and the like. 



DEVELOPING FORMS AND REPORTS 


3-19 


Neuner and Neimer also recommend that: 

In addition to following these general rules about the quality of papers, a firm 
should standardize on ink colors and t 3 npe styles, because uniform typography 
improves the appearance of the work and increases the legibility of the forma, which 
should reduce the number of errors arising in their use. 


l']ach cuts without waste from standard sizes 
used by all printers. 


Size of 

Form 

Cuts Without 
Waste from 
Standard Sheet 
Measuring '. 

Number 
Obtained from 
Single Standard 
Size Sheet 

Number of Single 
Forms Obtained 
from One Ream 
(500 sheets) 
of Paper 

2%x 4% 

17x22 

32 

16M 

2%x 8% 

17x22 

16 

8M 

31/2 X 4 y 4 

17x28 

32 

16 M 

31/2 X 8% 

17x28 

16 

8M 

31/2 X 17 

17x28 

8 

4M 

4%x 51/2 

17x22 

16 

8M 

41 /* X 7 

17x28 

16 

8M 

4 y 4 X 11 

17x22 

8 

4M 

41/4 X 14 

17x28 

8 

4M 

4V4 X 28 

17x28 

4 

2M 

5Vi X 8Vi 

17x22 

B 

4M 

.•>% X 17 

17x22 

4 

2M 

6 X 4% 

19x24 

16 

8M 

6 X DMs 

19x24 

8 

4M 

6 xl8 

19x24 

4 

2M 

7 X 8% 

17x28 

8 

4M 

7 xl7 

17x28 

4 

2M 

8 V 2 X 11 

17x22 

4 

2 M 

814 X 14 

17x28 

4 

2 M 

814 X 22 

17x22 

2 

IM 

8 V 2 X 28 

17x28 

2 

IM 

914x12 

19x24 

4 

2 M 

11x17 

17x22 

2 

IM 

12x19 

19x24 

2 

IM 

14x17 

17x28 

2 

IM 


Bond and ledger papers are obtainable in 
17 X 22, 17 X 28, 19 x 24, 22 x 34, 28 x 34, 24 x 38. 


Fig. 7. Standard form sizes. 
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SELECTION OF FORM SIZE. The size of the form should be determined 
by the following factors: 

1. Contents of the form. Ample space should be allowed for making entries 
without waste. 

2. Size of binder, folder, or filing unit. Binders and filing devices are built in 
standard sizes. It is usually possible to design forms to conform to such sizes. 
Nonstandard devices are more expensive. 

3. Proper size to cut economically from standard-sized sheets. Flat papers are 
mamifactured in standard-sized sheets, and forms should be designed so far us 
possible to cut without waste from such sheets. 

Fig. 7 shows the dimensions of individual forms which can be cut without waste 
from standard flat papecs. 

PRINTING SPECIFICATIONS FOR FORMS. In order to avoid con- 
fusion and misunderstanding, a carefully drawn copy of the form should be pre- 
pared, and detailed specifications should be made out for the printer. Fig. S 


Form No. 
Title 

Trimmed Size 
Paper Stock 


Margins 

Print 

Register 

Number 

Gather 

Pad 

Punch 


Wrap 

Samples 

Usage 

Date : 
Signature : 


Form Printing SpEriFir.ATiox 

KILT— 53 
Requisition. 

8% X 10% in. 

Original Copy — No. 4 sidphite bond. 16#, AVliitn 
Duplicate Copy — No. 4 sulphite bond, 16#. Green. 
Triplicate Copy — No. 4 sulphite bond. 16#, Canary 
Front: % in. on 8% in. top, % in. on lOYs in left 
Black ink, one side. 

Form must register exactly in sets of three part's. 
Consecutively, all parts of sets. 

Three sheets to a set in following order: Whiln, firenn. 
Canary. 

Thirty-three sets to a pad, padded on 8%-in. lop with rhip- 
board barking. 

No. of holes — 2. 

Diameter and shape, %-in. slitted holes, centered on 10% in 
left. 

Center of holes in. from 10% in. left edge. 
Special, 7 in. center to center. 

In packages of five pads. 

Send five samples of form to Forms Conti nl Unit 
FAstimated usage, 1,000 sets annually. 

November 30, 19 

John Doe 


Fig. B. Printing specification sheet for forms. 

illustrates a printing specification sheet, the use of which helps to avoid conflict 
Avith the printer. It is in the form of a folder, the inside of which is provided with 
layout ruling for the better preparation of the forms for the printer. Printing 
instructions concerning type face, size of type, etc., are inserted on the layout 
sheet. 

CONTROL OF FORMS. Since a written form is the most used medium of 
company communication, the absence of forms control in a business may result 
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in less effective communication. According to the Office Management Handbook 
(Wiley, ed.), the underlying objective of a forms control program is to reduce 
the cost of paper work in the office and plant through the following: 

1. Eliminate all unnecPShiiry forms and their attendant clerical cost. 

2. Prevent the inception of unnecessary new forms. 

3. Consolidatp all different forms doing the Same thing. 

4. Redesign forms for greater clerical efficiency and fewer clerical errors. 

5 Reduce the amount of money spent for forms reproduction by selecting the 
most aiipropnate process. 

6. Limit Ihe distribution of forms to essential personnel only. 

The Office Management Handbook also states: 

In attempting to reduce office costs through forms control and related paper work, 
management must realize that control o\er forms, procedures, and records is largely 
a means to an end and not an end in itself. The greatest economies of paper-work 
control are to be had through reducing the amount of clerical time required to 
process forms and the amount of management time required to use the forms ami 
reports. An effective piograni therefore strives to increase the productivity per 
worker by making forms and ]irocedures more efficient, thereby releasing minutes or 
hours of clerical and administrative time. 

Heckert and Kerrigan (Accounting Systems) advocate the centralization of 
form control and list the functions of the forms control unit as: 

(1) To maintain an adequate forms file. (2) to clear all forms for ordering (nr 
internal reproducing), and (3) to review, audit, and design forms. 

Arnold (NAA Bulletin, vol. 40) states: ^^A forms control section reporting 1o 
the systems manager give« aid, advice, and service to all departments in order to 
achieve good forms design, economical form.s prnrurement, and effective forni^ 
inventory management.” 

It is evident that it would be relatively imposMble to fulfill the above function^ 
if a specific unit were not given the responsibility for them. It also doubtful if 
an ordinary njierating dciiartment or company unit could efficiently become 
familiar with the myriad of requirements necessary for adequate form control. 
As Arnold (NAA Bulletin, vol. 40) points out: 

The one who first conceives a form is usually expert in something other than form^ 
ilc.sign, layout, and cnnstruclinn unle.ss he happens tn be a forms specialist. . . . Hr* 
knows what the form will do for him and perhaps what it will cost his department 
to process it. Raiely, how^ever, does he know wdiat it will cost other departments that 
may have to hanille it or exactly how it will affect the wdiole enterprise . . . 

Centralized form control should result in three important savings: 

1. Efficiency of effort. It wdll not be necessary for each department needing a 
new form In learn the many factors that must be considered if a functional 
form is to be designed. 

2. Reduction nf fnrm casts. Little-used forms or copies of forms will be ciuickly 
discovered and discontinued unless they are necessary. 

3. Constant form review will promote form modifications and therefore work 
simplification. Improved communications will also result, which will permit 
jobs to be completed more quickly and possibly at a lower co^t 

DESIGN OF COST REPORTS. Although form design is an important 
factor in any cost accounting system, the presentation of the cost data collected 
after they have been assembled and summarized by the cost system is also of vital 
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importance to the successful functioning of the system. The entire problem of 
reporting, including report design, is covered in the section on Cost Control, 
Budgets, and Reports. 

Cost System Installation 

NATURE OF PROBLEM. In the absence of a separate methods depart- 
ment, as in the case of form design, it often becomp.s the duty of the cost account- 
ing department to initiate changes in the cost system. It may be that an entirely 
new system is required or merely a redesigning of parts of the existing system. 
A certain amount of revision always goes on, and the cost accounting department 
is usually called upon to take an active part in installing or revising the cost 
system. 

Cost system design and installation are only part of a much larger job of 
organization, experimentation, and standardization of the entire plant. A cost 
sj'stem cannot operate satisfactorily in a poorly organized plant. The essential 
problem is to coordinate the production factors of material, labor, machines, and 
tools in order to secure a contimums flow of product in proper quantity and of 
proper quality. Hence a good cost system should be designeil to tie in with a 
system of production control. Opinion, however, differs as to who is to design 
and install the system. Sometimes the job is done by an outsider, and sometime'- 
it is developed from within. The outside accountant or industrial engineer should 
jiosspss objectivity, special training in systems installation work, and iios^ibly 
experience in installations for plants doing similar work. The factory man, how- 
ever, has greater experience with, and more detailed knowledge of, the given 
plant, its processes, and its special problems. 

Ileckert and Kerrigan (Accounting Systems) indicate that the four major 
phases or steps in system building are: preliminary survey, design, installation, 
and follow-up. 

STEPS IN SYSTEM INSTALLATION. Opinion differs as to the order of 
steps to be taken in systematizing a plant. Hodges (Management) maintains 
that the major factors aiding control include: 

1 Anal y si."- of the product. 

2. AnalyMS of material. 

3. Machine and equipment data. 

4. Routing operations. 

5. Scheduling operations. 

6. Dispatching. 

7. Standard times and methods. 

8 Inspection. 

9. Cost analysis. 

It is to be noted that this listing seems to imply that cost analysis will function 
after all other factors have been properly systematized and standardized. The 
development of the factory controls listed, however, should take into account the 
kind of cost system to be introduced eventually. 

SURVEY OF COST ACCOUNTING SYSTEM. The cost accounting 
system, to operate properly, must be an integral part of the general accounting 
system. In some companies the cost work is handled by the same persons as the 
general accounts, although in larger companies the cost department is a separate 
unit (see section on Cost Accounting Department). To ensure proper coordina- 
tion between the cost system and accounting department, the existing set-up 
should be closely examined for both personnel and records. Heckert and Kerrigan 
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(Accounting Systems) outline a number of topics which should serve as a sum- 
mary of the information needed in surveying the present accounting system. 
These are discussed in subsequent paragraphs here. 

History. A complete knowledge of what has gone before serves to orient the 
hVbtems man to what the company faces currently. It will shed light on the con- 
cern’s age, position in the industry, rate of growth, and character of top man- 
agement. 

Products. Gathered under jiroducts are classification by-product lines, each of 
which is broken down to specific items and broken down further by sizes, styles, 
moilels, and other features. Customary units in which products are sold, factory 
unit cost, sale price, and similar factors arc noted. 

Chart of Accounts. By securing a copy of the classification of accounts in the 
general ledger and in each of the subsidiary ledgers, a handy reference is gained 
of the general framework of the accounting system. 

Policies. A study of company policies will usually reveal considerable uncer- 
tainty as to what the actual policies are. 

Organization. In studying organization, the object is first to understand how 
the present organization is supposed to function as called for by the official 
organization manual and the charts included in it. The second and more diffi- 
cult step is to find nut how the organization actually functions. To get the facts 
in the second step requires a combination of ingenuity, power of observation, 
and mechanical technique. 

Plan of Production Processes. To be secured and studied are the charts 
showing (1) general layout and arrangement of the jdant and (2) physical flow 
of production. 

Existing Accounting and Office Procedures. The stiuly of existing account- 
ing and office i)rocedures represents the '‘heart” of the engagement. This step in 
the survey narrows the inquiry and the accompanying gathering of facts to the 
technical jiroceilures that arc to be reviewed and improved. 

The nature and scope of a survey to be maile is fundamentally the same regard- 
less of whether the occasion call^ for work on a jiarticular procedure only or on all 
procedures comprising the accounting system. 

Forms and Charts for Survey. To carry out the work connected with the 
survey and the design of the new system, carefully prepared work papers are 
required. Gillespie (Accounting Systems) maintains that notes, work sheets, and 
charts in procedures assignment are useful: 

1. As a means of organizing the data as they are gathered, eontrnlhng them so that 
the analyst can be certain that all parts tie together and no parts of the data 
are missing. 

2. As a means of organizing the material for the use of the designer, particularly 
if he is someone other than the analyst, and for the analyst’s supervisor. . . . 

3. As a permanent file of the assignment to use as a record of wnik done and as 
a starting point for possible future assignments. . . . 

Gillespie also lists the various types of survey work sheets and charts that are 
common to most systems surveys: 

1. Organization chart, which includes the personnel who supervise the systems 
or procedures to be surveyed. 
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2 Layout chart, bhowmK flooi space and layout of faciliiirs 

3 FormB work sheet ('^pp Fir 3) 

4 Simple operations lists, winch are lists of the ilcrical opeiations, taken down 
in the Older in wliidi tlirv aie performed on some niuioi biisiness ]iapei ,inrl iK 
related papeis 



Fig. 9. Forms work sheet 
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5. Process charts, which are used for taking down the clrncal operations per- 
formed (as in the pi eroding paragraph), with the addition of symbols that 
identify the natuie of the opciations to facilitate study by the analyst. 

6 Forms distribution charts, which are used for tiacing separately the flow of 
each form and rojiy 


GENERAL QUESTIONS 

1 IB THIB Fomm NICUBABVT I B WMAT IF ANV FolmoiJB DaBei.mi 



Diebuld, Inc. 


to aid system Survey. 
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7. Form charts, which consiat of copies of the actual forms, with illustrative 
entries. 

MANUAL OF ACCOUNTING PROCEDURE. When forms have been 
designed and the new system is ready to operate, a manual of accounting pro- 
cedures is written which gives the instructions for the execution of the various 
procedures and mechanics provided in the system. Many concerns use a manual 
or guide book which outlines the system in detail, complete with chart of accounts, 
lines of authority, priority in reports, etc. Such a book is very valuable to an 
accounting department. It has a high educational value for new employees, 
especially since it may eliminate misunderstandings in the department. A manual 
is best made up in loose-leaf form because from time to time changes are made in 
the system to fit changes in the manufacturing process and in the data required 
for executive reports. A copy should be given to all cost accounting department 
personnel. 

Contents of Accounting Manual. Manuals of procedure may be classified as 
follows: 

1. General handbook for employees. 

2. Manuals of functional or departmental procedure. 

3. Detailed performance and instruc lions. 

The manual must set forth all necessary instructions i)ertaining to the account- 
ing and statistical procedure as designed by the systems man. 

Heckert and Kerrigan (Accounting Systems) illustrate the contents of an 
accounting procedures manual in Fig. 10. This is the general table of contents of 
a procedures manual prepared for a ''concern doing business nationally through 
some 200 manufacturing plants scattered from the east to the west coast." In 
Fig. 11 these authors show a typical format of one account and the descri])tion of 
its related procedures in an accounting procedures manual. 

COST SYSTEM CHANGE-OVER. Once the plan of cost records has been 
devised and the necessary record forms have been prepared, there remains the 
problem of putting the system to work. The necessity for having complete under- 
standing of and agreement with the system before it is installed, by everyone who 
is to operate or be served by it, is of great importance. The omi^^sion of this step 
has blocked the effectiveness of many otherwise excellent cost systems. 

Individual circumstances condition the method of making the actual installa- 
tion. If the company is a small one, the cost sy.'^tem can probably be installed in 
one step. In some companies requiring very elaborate systems, the installation is, 
of necessity, made piecemeal. In any event, the inconvenienre of change-over 
from the old to the new system must be reduced to a minimum so as to interfere 
as little as possible with established routines. Nevertheless a definite line of 
demarcation between the old and new systems is desirable. Where the attempt is 
made to introduce the new system piecemeal, the procedure is apt to be long and 
drawn out. The better practice in the installation of a new system is to have all 
forms, manuals, and instructions ready to put the new system into operation at a 
definite date. At the set date, the old system is cut off, records of work in process 
and other inventories are transferred to the new system, and operations begin. 
The change to the new system, whether made all at once or in sections, should 
follow very definite, clear-cut steps. Journal entries should be made, recording 
the transfer of values from the old to the new accounts. 

As a compromise between the two methods outlined, it may be desirable to 
operate both the old and new systems together for a brief time in order to reduce 
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Accounting Manual 


Asset Accounts 
Containers Returnable 


SECTION 

SUBJECT 

PAGE 1 of 1 

ISSUED 3/2/ 

SUPERSEDES 


to: All Plants 

accxjunt: Containers Returnable 


Definition: Charge to this account the invoiced cost to us of all bags, barrels, 
drums, boxes, carboys, reels, cylinders, etc., which under the terms of the 
Purchase Order will be refunded when the containers are returned to the 
vendor. 

Purchase Order and Receiving Department Procedure: On the Purchase 
Order or Purchase Shipping Order the container is to be considered as a 
separate item with respect to descrijition, terms of return, price, and 
account symbols. 

Charges to Containers Returnable: Charges to this account are made from 
Invoice Payable Registers. 

Credits to Containers Returnable: Credits to this account are made on the 
basis of Stores Issues prepared in conjunction with the Special Shipping 
Order for the return of the container to the vendor. The Stores Issue is 
charged to a Standing Order for Containers Returnable to Vendors. 

Debit Against Vendor: Immediately upon receipt of copy of Special Shipping 
Order and acknowledgment from the Shipping Dcjiartment that the con- 
tainers have been shipped, the Invoice Auditing Division will enter a 
Debit Memorandum against the Vendor on the Invoice Payable Register. 
The Debit Memorandum is credited to the Standing Order and entered in 
the Sundry column of the Invoice Payable Register. The total of all such 
items is to be entered as a credit to the Standing Order. 

Balance of Stores Records: All transactions in connection with this account 
are to be recorded on Balance of Stores cards. Separate! cards (by indi- 
vidual purchase order numbers) are to be maintained for each type and 
size of container received from each vendor. 


Fig. 11. Typical account description in accounting procedures manual. 


the inevitable confusion of the period of transition. The sudden cutting off of 
information to which people have become accustomed and the substitution of 
different information, even though that different information has been thor- 
oughly explained and is more useful, is frequently too great a shock for some of 
the people the new information is intended to serve. Wherever practical, it is 
desirable to get into the routine of using the new information before old reports 
are completely discontinued. 

Timing of Installation. The timing of installations of new cost and accounting 
systems is important. If the reports under the new system are substantially 
different from those previously used, or if a substantial change in the general 
factory or subsidiary ledgers is required, it is desirable that the new system 
replace the old system at the beginning of the fiscal year. This reduces the con- 
fusion incident to the installation of a new system and the complexities of the 
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audit and closing when two significantly different systems have been in effect dur- 
ing the fiscal year. 

Before a new system is installed, provision should be made for getting a com- 
parison or reconciliation of data for prior periods produced under the old 
system with future data which will result from the new’ system. It is neither 
necessary nor practical in most cases that the comparison or reconciliation be in 
great detail, but it is important that comparisons be sufficiently complete to 
permit continuity of information considered essential by people who are served by 
a cost accounting system. 

Taking Inventory. On the date the cost system i-^ to be installed, an inventory 
should be taken of all raw material. During the taking of this inventory, there 
should be a cut-olT on all receipts and issues. If stores issues or receipts are 
unavoidable, they should be marked ‘‘before inventory” or “after inventory,” as 
the case may be. When the inventory is completed, the balances of the various 
items on hand can be posted to their respective raw material cards. Individual 
items should be priced and extended to determine the actual value of materials 
on hand. The account in the general ledger for raw materials should be adjusted 
to reflect this new balance. 

In making the transition from the old to the new, it is possible that accurate 
inventories are not available. In this event, estimated inventories must suffice 
until adjustments can be made at a subsequent date. 

Control of Work in Process. If the company maintains a separate job num- 
ber for each order, job order sheets must be set up. An inventory of goods in 
process is taken. The total cost, as nearly as can be determined, is charged to 
Work in Process in the general ledger. Individual job or cost sheets are charged 
wuth the costs of individual jobs in process. The total of these individual sheets 
should agree with the total of the general ledger Work-in-Process account. As 
current charges for labor and material develop tlu'v are charged to these cost 
sheets and to the control account. Manufacturing overhead is charged to jobs on 
the basis of a predetermined percentage. As job*^ are completed, their cost sheets 
are totaled and transferred to the finished goods ledger, a proper transferring 
entry having been made in the general ledger. 

If a process cost system is contemplated, it is necessary to provide for suit- 
able process accounts and interdepartmental transfers. If a standard cost 
system is to be introduced, the method of charging and crediting Work in Process 
must be decided, and detailed procedures must be w’orked out (see section on 
Operation of Standard Costs) . 

Control of Finished Goods. Control of finished goods is next established. 
Finished goods on hand are inventoried and valued as accurately as possible. 
The total is set up m the general ledger as finished goods. Stock cards are pre- 
pared according to finished goods classifications, and opening balances arc posted 
to these cards. As work in process is completed, it is transferred to the finished 
goods ledger. 

SYSTEM REVISION. Frequently a concern finds its present cost account- 
ing facilities satisfactory except for perhaps one or two phases. A system of 
standard costs may be desired to supplement what is already an excellent system 
of actual costs. In such cases, a completely now system need not be installed. 

If the revision is a minor one, it can be mafle without a general survey of the 
company’s operations. If the revision is to be broad in scope, however, it might 
be well to attack the problem as though a completely new installation were to be 
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made. When the proposed system is completely designed, the existing facilities 
which are satisfactory can be used and the old discarded. 

SUPERVISION AFTER INSTALLATION. Many system installations 
fail because of a lack of supervision by the systems man after the system has 
been installed. When a new product is brought out, production "bugs” almost 
invariably develop; these must be ironed out before a smooth flow of production 
of the desired volume is achieved. In the same way unexpected difficulties fre- 
quently develop in the most carefully designed and installed cost systems. John- 
son (Accounting Systems in Modern Business) points out that: "The conversion 
period is . . . the most hectic of all so far as the systems designer is concerned. 
In spite of the most careful planning, something always seems to crop up which 
requires attention.” After the system has been in operation for a time, some 
changes may be found advisable in: 

1. Standards. 

2 Ovcihead rates. 

3 Niiinher and content of cost reports. 

4. Procedure in liandling forms. 

At the end of the first annual period, the cost accountant must supervise the 
first closing of the books and prepare the required closing journal vouchers. 
When the books have been closed, the annual statements are made up, togethfU' 
with a statement on the results obtained from the first year's operations. 

If an outsule accountant is retained to make the annual audit, an opportu- 
nity is provided to make changes and improvements in the system from time to 
time. This is necessary because the cost system is organic and must grow and 
adajit itself to changing conditions. Continuous revision is essential for maximum 
results. 


Machine Methods 

IMPORTANCE AND USES OF MACHINES. As in most other fields ol 
business activity, cost accounting and factory office routines have become mecha- 
nized. It is safe to say that modern large scale enterprises and governmental 
organizations could hardly be conducted without the mechanical aids now avail- 
able. Certainly such cquiinnent makes possible through reports a degree of man- 
agement control which was unknown prior to the advent of the adding machine 
and loose-leaf records. 

In a discussion of machine methods it should be recognized that there have 
been important technological improvements matle over the years and presumably 
that improvement will continue in the years ahead, perhaps at an accelerated 
pace. Equipment manufacturers and others are carrying on research, and each 
year not only new models of old machines are put on the market but new 
machines and new procedures arc developed. At any time, therefore, some of the 
methods described in this section may be changed or superseded by new develop- 
ments. In general an effort has been made to present fundamentals rather than 
elaborate details because the latter are subject to rapid change. 

Since about 1946 the development of electronic data processing (EDP) 
equipment has begun a new era in business control. Various reports and other 
vital information verv helpful to informed decision making, which could not pre- 
viously be economically prepared manually, mechanically, or electromechanically, 
are now commonplace in electronic data processing systems. 

Prior to EDP, control over the enterprise was effected in a compartmentalized 
manner because data were collected and processed in batches and at various 
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locations. The task of policy coordination was extremely difficult. Electronic 
data processing systems, however, are not limited by departmental lines, and 
from the beginning it has been noted that policy coordination has become easier 
because information about all the various company activities is available to top 
management without intermediate processing at the departmental level. 

Since electronic computers and the concepts of integrated data processing 
(IDP) and electronic data processing (EDP) have begun a new era in machine 
methods, their ch;iracteristics and functions of significance to the cost accountant 
are explained here. 

ADVANTAGES OF MACHINE METHODS. Before the capital outlay 
is made for a machine system, all concerned should be aware and convinced of the 
several advantages advanced for such systems. National Cash Register (A Study 
of Machine Accounting Methods) maintains that machine systems derive their 
principal advantages over hand systems by virtue of : 

1. The ability to protect records and funds where handling of cash is involved. 

2. The ability to automatically add, subtract, compute balances, and accumulate 
control totals while posting. 

3. The ability to post transactions on two or more relaled records simultaneoULsly. 

4. The ability to provide automatic and mechanically controlled features which 
eliminate operations and ensure greater accuracy. 

5. The ability to provide mechanical proof of accuracy. 

6. The ability to record a large number of routine transactions faster, more ac- 
curately, moie legibly and, therefore, more economirally. 

The above abilities are channeled toward four objectives: 

1. Improvement of inleinal control. 

2. Reduction of clerical costs. 

3. Improvement of the speed of data processing. 

4. Injrrlion of flexibility into the system. 

In any machine system consideration of the proposed system should attain all 
four objectives or the majority of the objectives sufficient to outweigh those not 
realized. 

FACTORS IN SELECTION OF MACHINE APPLICATION. Before 
any form of mechanization can occur, those responsible for the installation must 
know what is supposed to be accomplished by the operation. The job to be done 
is a prime factor in selecting a particular machine application. The information 
to be assembled includes such items as: the volume of work to be processed, 
whether processing of the data will be done on a centralized or decentralized 
basis, the types of reports needed as output from the application, what will be 
the source of input data, ami the ])rt‘sent flow of data in the existing operation. 
The result nf this investigation is often a flow chart depicting the sequence of 
operations of the proposed or revised applieation. 

After establishing the job to be done and all the pertinent facts obtained about 
the specific task, the next factor to be considered is, “What type of marhine or 
group of machines ran do the job?” Often the number of machines able to 
perform a job satisfactorily is quite large. In the case of certain involved and 
complex data-procpssing problems, however, the number of machines capable of 
handling the operation is small. In either situation two additional factors must 
be considered: 

1. Comparative costs of the equipment suitable for the application. 

2. The amount of personnel adjustment required by the new equipment. 
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Comparative Costs. The costs investif^ated and compared cannot be confined 
merely to the hardware being considered. The cost of the current operation must 
be compared with the complete cost of the new equipment, the caliber of main- 
tenance available, accessibility to the maintenance, any change in the grade of 
labor needed for the new equipment, and the cost accompanying such grade 
changes. 

Personnel Adjustment. A final factor which must be considered before a 
machine application of any kind is installed is the adjustment of all personnel 
affected by it. This also is a prime consideration in choosing between brands of 
equally suitable equipment. For example, a certain accounts receivable applica- 
tion was installed in which accounting machines of the window-posting type were 
used. Due to changes fn the requirements of output data from the application, 
a decision was reached to use the front-feed carriage-type of multiple purpose 
accounting machines. Several machines were considered, but the front-feed post- 
ing machine of the manufacturer who had installed the window-posting machines 
was chosen. This decision was made primarily because management felt that 
fewer personnel problems might arise than if another brand of equipment were 
chosen. 

It is conceivable that certain electronic computer applications or integrated 
(lata processing systems proposals would not have been considered because of the 
personnel adjustment necessary with this type of machine application. It should 
be noted, however, that while personnel adjustment is a factor which may offset 
small cost savings, the presence of a sizable cost savings usually means that pro- 
posals should be adopted in spite of problems of personnel adjustment. 

Neuner and Neuner (Accounting Systems) discuss several principles under- 
lying the selection and use of mechanical appliances : 

Biusically, office appliances should be installed whenever they will reduce the actual 
cost of doing the accounting work, and these cost savings must be evident in the 
jiiiyroll. Supplementing this principle is the fact that the savings realized by the use 
of these mechanical devices must be sufficient to pay for the devices within a period 
of not more than one or two years. The third principle stresses the fact that mechan- 
ical devices should be used wherever the nature of the work is repetitive and 
in on ot on DUB. 

The fourth principle points out the fact that mechanical devices are used in 
accounting work because they result in more accurate work through mechanical 
and automatic checks. . . . 

Fifth in this series is the time-saving factor. Without mechanical devices much of 
the billing, accounts rrceivable, statement, and payroll work could not be completed 
within any reasonable length of time. . . . 

Finally, in the selection and use of mechanical devices the principle of standardiza- 
tion arises The accounting department must of necessity standardize on certain 
models nr types of marhines because of the ease of training operators, measuring and 
rnntiolling output, and reducing costs of machine service and maintenance. 

MACHINE TYPES AND CHARACTERISTICS. Machines and allied 
office equipment used in cost accounting may be classified as: 

1. Listing and adding marhme.s. 

2. Accounting machines. 

3. Tabulating and statistical machines. 

4. Electronic computers. 

Adding machines and allied office equipment with adding machine features 
are classified with respect to keyboard structure. 'Tull keyboard” means that 
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rows of keys are provided numbered from 1 to 9. The zero prints automatically. 
The number of rows or banks determines the listing capacity of the marhine. 
For example, eight banks handle figures up to 8999,999.99. Totals may be en- 
larged by increasing the number of accumulating dials. The “ten-key'’ 
machines use only one series of keys numbered from 0 to 9. The zero key must be 
used on the ten-key machines. Capacity is determined by the number of 
accumulating dials in the register. 

Machines may be classified as mechanical or electrical. Most makes of ma- 
chines accomplish computations or sort cards by mechanical means. International 
Business Machines Corporation, however, manufactures machines which are not 
□nly powered by electricity but which contain sorting and tabulating mechanisms 
actuated by electrical contacts. Even some punching is accomplished electrically 
by passing a carbon mark under brushes built for the purpose. This is called 
mark sensing. 

Another classification of machines is based on the method of recording de- 
scriptive data. When typewritten or printed words can be used, the machines 
are usually referred to as alphabetic; if such data are coded and printed as 
figures, the machines are called numeric ; machines capable of handling both 
alphabetic and numeric data are known as alphameric or alpha-numeric. 

Ordinary adding machines have only one set of aecumiilating dials. Machines 
with two registers are known as duplex. As more registers are added, the ma- 
chines are referred to as multiple register. Most manufacturers build the 
registers into their machines and the number cannot be changed, but some makes 
have adjustable registers, and therefore the number of registers U'-ed can be 
changed to meet the needs of the bu'^iness. The absolute limit in the number of 
registers is the length of the bar on which they are attached. Some machines are 
ron'^tructed so that the registers can be split, thereby doubling the number of 
totals which can be accumulated. 

Listing and Adding Machines. In a broad sense all machine.^ with accumulat- 
ing registers are adding machines. Ordinarily, however, the term is confined to 
listing machines, i.e., machines with a tape on which the data arc printed a« they 
are added. 

Accounting Machines. The term “accounting machine” is used primarily to 
indicate machines which will do posting work but which are not so elaborate as 
the statistical machines. Multiple-register accounting machines, however, arc 
manufactured by a number of companies. In addition to the multiple arriimulat- 
ing regislers for adding columns, these machines are equipped to crossfoot, i.e., 
add or subtract horizontally. 

Tabulating and Statistical Machines. Tabulating and statistical machines 
are jiunched-rard jiroresMiig machines. The punched-card machines are classi- 
fied by the method of sorting the cards: 

1. Electricid. 

2 Mechanical. 

3. Hand-operated (needle). 

Allied machines are needed to prepare the cards for use in the statistical machines. 

In the case of the needle or “Keysort” process, the cards are sejiaraterl and 
ihen the actual accumulation of totals in the analysis is done on an adding 
machine or a multiple-register machine. With the other methods the statistical 
work is carried forward by running the cards through a machine known as a 
tabulator. 
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Electronic Computers. Electronic computers may be classified according to 
size, which usually corresponds with price. Computers and computer systems 
are divided into small-scale, medium-scale, and large-scale types. 

As in the case of the statistical machines, peripheral equipment is necessary to 
prepare data for input and to convert computer output into various accounting 
documents and reports. A more detailed description of electronic computers and 
the concept of electronic data processing is given subsequently in this section. 

MACHINE FUNCTIONS. Regardless of w^hat types of machines are used 
for a particular application, their function is to do the job assigned to them. 
Friedman (Punched Card Primer) observes that there are three basic steps 
involved in every accounting or statistical job regardless of whether machine or 
paper-and-pencil methods are used: 

1. Record unit facts. 

2. Classify the facta. 

3. Summarize them. 

Machines used in a cost accounting system must be coordinated so that these 
three steps are accomplished. Adding machines, for example, are primarily used 
in step 3; accounting machines are used to classify and summarize information; 
tabulating or punched-card systems and electronic data processing systems ran 
perform the three steps without repeated transcriptions of the data and in some 
cases without human intervention. 

ACCOUNTING MACHINE APPLICATIONS. Specific applications of 
accounting machines to data processing problems can be classifipil into four 
categories: (1) data origination, (2) journalizing and posting, (3) analysis, and 
(4) calculation. 

Data Origination. The origination of data could be confined to such pieces of 
office equipment as autographic registers and cash registers. However, equip- 
ment used in invoice preparation, cost sheet preparation, shipping tickets, and 
the like should be included in this group. 

Journalizing and Posting. Applications of journaliziiig and posting are usually 
classified into two groups: ‘^back office” and “window.” A window posting 
application refers to all applications in which there is a necessity to journalize 
or post at the time a customer initiates a transaction. Few if any cost 
accounting applications arc of the window type, since this type of operation 
includes primarily: 

1. Installment accounts. 

2. Building and loan passbooks. 

3. Bank passbooks. 

4. Hotel guest accounts. 

Back-office journalizing and posting applications are those which need not be 
done at the time a customer begins a particular transaction. The data process- 
ing is done after all the similar tran.sartion information has been gathered and 
sorted so that all the stores ledger sheets, for example, may be posted in a con- 
tinuous run. Such applications include: 

1. Employee earnings records. 

2. Stores ledgers. 

3. Factory journal. 

4. Factory ledger. 

5. Cost sheets and many others. 
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Statistical Analysis. Machine applications involving the statistical analysis of 
cost accounting data include: 

1. Materials requirement analysis by product by type of material. 

2. Payroll analysis. 

3. Factory overhead distribution. 

4. Statistical cost accounting. 

Calculation Applications. Machine applications to cost accounting opera- 
tions include: 

1. Payroll exteuteion and deductions. 

2. Extending materials requisitions. 

3. Extending time tickets. 

4. Extending and footing cost sheets. 

MACHINE BY-PRODUCTS. In carrying out the routine for an applica- 
tion, it is frequently possible to accomplish two or more things at once by the 
use of an automatic repeat mechanism or by means of carbon. For example, 
a by-product of preparing a factory payroll check may be the employee s earn- 
ings ledger sheet. This can be obtained by using a machine designed to repeat the 
pay check figures on the ledger sheet. By using a sjdit platen and the repeating 
device, the pay check and the ledger sheet can be prepared on one side of the 
carriage and the payroll journal on the other. By the use of carbon, the ledger 
sheet, payroll register, and the payroll check can be prepared simultaneously on 
certain "front-feed” posting machines. 

Many by-product operations are possible through the use of machines with the 
nece^ssary features. The following tabulation indicates some of the special by- 
product results which may be obtained in connection with the preparation of 
each of the major accounting records indicated: 

1. Acroimls payable. 

a. Voucher register. 

b Voucher. 

V. Check. 

(1. (^heck register. 

e. Remittance advice. 

2. Payroll journal. 

a. Employee’s check. 

b. Employee’s pay statement. 

c. Employee’s earnings record. 

d. Check register. 

3. Stores ledger. 

a. Materials requisition extension. 

b. Daily materials activity report. 

4. Cost sheets (see Fig. 12). 

a. Time ticket extension. 

b. Overhead applications (rate X labor hours). 

c. Summary of materials requisitions. 

COMBINATION OF EQUIPMENT. When statistical analysis is elab- 
orate, it is possible to make combinations of posting equipment with punched 
tape and/or punched-card systems to accompli=;h the desired result. Bur- 
roughs, for example, has a combination of a bookkeeping machine and a tape- 
punch unit. After the posting operation is completed, the punched paper tape 
is converted into punched cards to be used for extensive distribution analysis and 
other statistical analyses (see Fig. 13). 
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Fig. 13. Use of cambination of a bookkeeping machine and a tape-punch unit. 
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USE OF PUNCHED CARDS. The punched- or tabulating-card methods 
are so different from other machine methods that a separate discussion is neces- 
sary. When punched cards are used, the formal journal and ledger and the 
posting process are virtually omitted; accounting is reduced to original data and 
final reports. It is sometimes said that the card is like the pencil — it is merely 
the instrument by which data are transferred to reports. 

BASIC PUNCHED-CARD PRINCIPLES. In manual or semi-automatic 
accounting systems, the three basic steps involved in any statistical or accounting 
work (recording, classifying, and summarizing unit facts) cannot be done with- 
out a number of data transcriptions. The essential element of punched-card 
data processing is the. punched card itself. Once the source data have been 
transcribed to the card, there is usually no need for a second manual transcrip- 
tion. These data can then be classified and reclassified, and reports can be 
printed accordingly by machines which mechanically transcribe punched in- 
formation. The speed and accuracy at which these operations can be performed 
permit more data to be processed by fewer people and permit analyses to be 
made which cannot be done economically under other methods. 

PUNCHED-CARD OPERATIONS. The punched card is a unit record. 
All the pertinent information concerning a single transaction is transcribed from 
the source records to a card in the form of punched holes in predetermined posi- 
tions on the card. 

Card Punching. The first of three basic operations in the routine is card 
punching. Data to be punched may be alphabetic or numeric. Some machines 
can handle only numbers, and where this is the case, alphabetic data must be 
given a numeric code. Each kind of data is assigned to a particular group of 
columns, or a field, as it is called. The size of the field in any particular case 
depends on the maximum number of digits or letters needed to reeord the data. 
Punching of alphabetical or numerical data is accomplished by means of a key 
punch which punches a hole in one column at a time, corresponding to the key 
depressed. Alpliabetical data are punched by a combination of two holes in one 
column. The alphabetical keyboard resembles an ordinary typewriter, and the 
numerical keyboard has ten keys corresponding to the ten numbers in a column, 
plus “11” and “12” keys, with punch holes for occasional special identification or 
classification of the card. 

Card Sorting. The second operation is sorting. The sorting machine will sort 
the cards a column at a time according to the numbers 0-9, 11, and 12 punched 
in the column. The purpose of the sorting operation is to arrange the cards in 
sequence by some desired classification. The sorting mechanism of the machine 
is actuated by the hole in the card, either mechanically or electrically. Friedman 
( Punched Card Primer) points out, 

In the Remington and Samas systems, a hole is read by a mechanical “finger” 
tensed to irsich through passing cards if it can. When a hole is found in a card at 
the reading station, the finger probes through it, engages the mechanism on the other 
side and initiates machine and/or card movements. 

The fingers of the IBM machines are wire brushes which rest on the cards as they 
flow past. When a hole comes under it, the brush reaches through and completes an 
electric circuit with a contact beyond the card. That electrical impulse initiates 
machine and/or card movements. 

Tabulating. The third operation is tabulating, which is performed after the 
cards are arranged in the desired sequence. The cards pas.«ing through the 
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ta,bulating or accounting machine actuate various adding counters and printing 
mechanisms which accumulate and print reports. Alphabetical or numerical data 
on the cards which are merely designatory are not accumulated in adding 
registers but are printed on the report. Considerable flexibility is possible in the 
design of the tabulated report through adjusting (as in the case of IBM plug- 
boards) or inserting the proper tabulator control panel. Through the arrange- 
ment of wires on this panel, the tabulator is able to determine what it is to do 
with the data on the cards being processed and how to arrange these data on a 
finished report. The tabulating machine prints on a report the detail and total of 
the data. Connection with a summary punching machine makes possible the 
simultaneous punching of the accumulated data into summary cards. This is 
essentially equivalent to posting because the summary cards, when used with new 
data, make possible year-to-date reports. 

ALLIED MACHINES. There arc a number of machines allied with the key 
punch, sorter, tabulator, and summary punch. One of them, called the collator, 
is used to assemble series of cards which have been separated in processing; this 
is primarily a merging operation, but the collator can also be used for complete 
file maintenance D])erations. Another machine, known as the interpreter, “reads” 
the cards and prints its interpretation of the holes on the card. Severn 1 other 
allied machines whose functions are apparent from their names are: 

1. Reproducing punch. 

2. Card verifier. 

3. Calcidating punch. 

4. Statistical machine (combines features of sorter accounting machine and col- 
lator). 

APPLICATION OF PUNCHED-CARD SYSTEMS, runched cards arc 
especially well adapted to the handling of data-prnce.ssing situations where cer- 
taiii source data are u^ed for several residual records, analyses, and reports'. For 
example, in inventory and material accounting, a balance-to-date card, receipl 
card, issuance card, and (in some cases) an on-orilcr card are punched for each 
item of inventory. From the data punched into these cards, the following opera- 
tions can be performed by the machines appropriate for the system : 

1. Calculating average unit prices. 

2. Pricing detail transaction cards. 

3. Translating stock symbols into alphabetical descriptions. 

4. Forwarding stock balances on stock status reports. 

5. A !■ cumulating activity figures. 

6. Calculating the number of months’ supply on hand, based on activity. 

7. Preparing various inventory analyses, such as classification of inventory by 
class or location. 

8. Preparing new balance-forward cards. 

Another example is payroll and labor accounting. Once basic information has 
been punched into them, the cards can be processed for the calculation of earn- 
ings (including gross wages, deductions, and net earnings), cost charges, burden, 
production standards, variances, efficiency ratings, and the preparation of payroll 
checks, employee’s earnings records, and various payroll reports. Other common 
applications include accounts payable, personnel and employee benefit records, 
and distribution accounting. Artuallv there are no acrounting applications in 
which puncheil cards cannot be iiH^d, including general lerlger reports. 

Interesting developments of the punched-card method include the dual-purpose 
card, which is a tabulating card with blanks for written information. The card 
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is punched from the information written on it. An example of the application of 
this type of card js the factory job time or piece ticket which may be filled out 
in wrjtjiig by the workman and then punched for sorting and tabulating. 
Checks in the form of punched cards may be punched automatically as a by- 
product of the tabulating operation. The checks themselves, or duplicates of 
them, may be used to produce tabulated reports and used also for reconciliation 
purpo>es. Mark-sensing cards are punched automatically by a mark-aensing 
machine. The graphite deposit of a pencil mark on the card closes r circuit 
which actuates the punch. The cards then can be sorted and tabulated like 
regular punched cards. 


' Electronic Data Processing 

BASIC CONCEPTS. Processing data through punched-card machines is 
relatively rapid compared with other types of accounting and statistical machines. 
The development of the electronic computer, however, increased the potential 
speed of mathematical calculation and data manipulation to such an extent that 
liunched-card systems arc slow by comparison. Once data have been introduced 
into the computer, calculation, storage, and logical operations concerning that 
data can be performed at electronic speed. A type of machine has been developed 
which performs the equivalent of the work of several punched-card machines 
more quickly and without human intervention. The proper use of electronic com- 
]niters makes iirarticjd the carrying out of certain analyses and the issuance of 
some reports to the various levels of management which previously were impos- 
sible or impractical. It also speeds up the issuance of old reports, thus increasing 
their usefulness. 

There arc two distinct types of electronic computers, called the analog 
computer and the digital computer. An analog computer represents numerical 
quantities by jihysical means such as length, degrees, etc. The familiar slide rule 
IS an analog computer. Tlie more complex the malhematical problem, the more 
complex the structure of the analog computer. P"or specific problems where a 
high degree of accuracy is not required, this t^qie of computer is useful and 
relatively inexpensive to construct. 

A digital computer, on the other hand, handles numbers as individually dis- 
tinct units, ami accuracy for all practical purposes is unlimited. The oriental 
abacus is the classical example of one of the first digital computers. 

Business data processing requires that provision be made to handle a large 
amount of input data, compute relatively simjile arithmetical calculations, and 
jiroduce a quantity of output data. All these must be done with speed and 
accuracy. As a result of these requirements, analog computers are relatively un- 
suitable for use ill a business data jirocessing system. Digital rompiiter^, designed 
especially for Ihi^ v:ist [lala-mampulation prolilem, are highly useful. Such 
systems, however, may still be kept from being efficient, in terms of the com- 
initer’s capabilities, by the slowness of present input and output equipment. 

SPECIAL-PURPOSE AND GENERAL-PURPOSE COMPUTERS. 

A s]iccial-purposc computer is a computer designeil to perform one or a limited 
iiumber of tasks. The Reservisor is an example of a special-purpose computer 
designed to handle the seat inventory or seat availability problem of the American 
Airlines. The command structure of such a computer is so limited that only the 
seat inventory problem can be solved by it. 

A general-purpose computer, on the other hand, can solve various problems. 
Through the use of an internally stored program, a production requirements 
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planning problem can be solved by the computer. Then, by altering the program, 
plant inventory may be updated by the same machine. Because of the versatil- 
ity apparent in general-purpose computers, they have been more popular for 
business data processing problems. Some investigators feel, however, that the day 
will come when special-purpose computers outnumber and process more data 
than general-purpose machines. 

COMPONENTS OF A COMPUTER. Whether an electronic computer is 
analog or digital in design, it has five components: 

1. Input. 

2. Storage or incinory. 

3. Arithmetical or logical clement. 

4. Control unit. 

5. Output. 

Since analog computers are not used widely in business data processing, the 
following discussion of the five components of a computer will be limited to the 
digital type. 

Input-Output. Every machine designed for mathematical calculation or data 
manipidation must have a way for the process data to enter the machine proper 
and also to be emitted when the processing is finished. Punched cards serve as an 
input medium in a punched-card data processing system. In an electronic system 
the three most common media for introducing data into the system are punched 
cards, magnetic tape, and punched-paper tape. It is possible in most systems 
to communicate with the central processing unit of the system directly through 
the control console or electric typewriter connected to the control unit, but these 
media are primarily for exceptional, not for regular, data introduction. Both 
punched cards and punched-paper tape are slow inputs when comiiared with 
magnetic tape. An IBM Type 650 computer system can read RO-column punched 
cards at a rate of 200 cards per minute, or approximately 265 characters per 
second. (Each column on the punched card represents 1 character.) On thi* 
same Typo 650 system, magnetic tape can be read into the machine at the rate of 
15,000 characters per second. Punched-paper tape is somewhat slower than 
magnetic tape but is faster than punched cards. 

Output is comparable to input. The data processed can be punched into card^ 
or paper tape or placed on magnetic tape, but it is also possible to print the result^ 
through an on-line, high-speed printer capable of printing 120 characters per lini' 
at rates in excess of 600 lines per minute. The control console and electric 
typewriter may also be utilized for output on an exception basis. 

Choice of Input-Output Method. It is not possible to develoj] a universal 
rule that can be invoked when choosing input-output equipment. Each installa- 
tion is unique, and each type of input-output media has certain advnntagi>. 
Where it is required that the computer work at its maximum speeil, howevt-r, 
magnetic tape at present is the most logical inimt-output medium because it \ii\> 
the most rapid processing rate. For applications in which speed is not “of the 
essence,” punched cards or paper tape may be ajipropriate input-out]nit media. 

Central Processing Unit. Two of the computer components, the storage or 
memory and the arithmetical and logical unit, are housed in the central proce."^- 
ing unit. The storage located inside the central processing unit is called internal 
storage. Electronic data processing systems utilize external storage in the form 
of reels of tape or stacks of cards when the internal storage is not large enough to 
store all business data necessary to be retained. 
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Internal storage, however, is the place in the computer where data is stored sn 
that it will be available at electronic speeds for various calculations. An example 
of what may be stored in the internal storage section of a computer would be 
costs to date on unfinished jobs which are up-dated as the current cost tape i^ 
read into the computer. There are several types of internal storage, and the type 
that is used in a particular model depends entirely on the job needed to be done 
in each instance. 

Magnetic drum and magnetic disc storage seem to be most popular with 
medium-scale computer systems, while magnetic cores seem to be used most in 
the large-scale systems. Haskins & Sells (Data Processing by Electronics) point 
out: 

The over-all speed of the central processing unit in the electronic system is largely 
dependent upon the speed of access to data and instructions in storage. Information 
stored in magnetic cores . . . remains in a static state. Access to the bits of informa- 
tion is direct, and hence inherent speed of access is greatest. Information in . . . 
magnetic drums moves or circulates within the storage device. Inherent speed of 
access is slower, since access is gained by picking off the information at a fixed point 
in the cycle of movement. 

Once data and instructions are stored in the central processing unit, additional 
(lata must be fed into the arithmetical or logical unit, w^here cither a mathe- 
matical computation is performed concerning the new data and data is broughi 
from storage, or a logical choice is performed between two items of information. 
For example, in processing the monthly payroll, it is possible for the computer to 
test for tax limitations before calculating the amount to be withheld. A second 
example would be inventory control. After adjusting inventory balances for daily 
rpceii)ts and withdrawals, the eom])utcr will eompare the resulting balances with 
l)redptermined minimums. It will pass those items still over the minimum but 
will print out or prepare a magnetic output tape of all items which arc under the 
minimum and therefore should bo reordered. It is this capacity to perform 
logical choices, even though simple, that enables an electronic computer to 
follow a long sequence of predetermined operations without human intervention. 

Control Unit. The control unit is the most complex component of an elec- 
tronic computer. This unit controls the operation of the central processing unit 
and the pieces of peripheral hardware connected to the system. Through it'^ 
instruction register, timing and execution circuits, and instruction counter, thi- 
unit executes the internally stored program in its proper seijiience. The con- 
sole of the control unit permits the machine operator to cheek the status of the 
problem through the bank of lights whose or “off” state is comparable to 
the state of the eircuitry inside the processing unit. A keyboard is present in 
some fashion on the console which permits the operator to change the stored 
lirogram manually or insert small amounts of new data into storage. An electric 
typewriter is also connected to the console to permit selective or exception 
information to be typed out immediately upon detection. 

COMPUTER OPERATION. In order for a general-purpose digital com- 
puter to operate on selected input data, a detailed program of instructions 
must be prepared so that the input data can be processed properly. Because a 
computer does not have an intellect, it is impossible for it to process data in any 
kind of orderly fashion unless the data processing operation can be reduced to 
a set of logical instruction steps. For example, if the gross wage of an employee 
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for one week was supposed to be calculated by a computer, the instructions for 
this task would be similar to the following: 

1. Read the employee number, hours worked, and rate per hour into the internal 
memory of the computer. 

2. Transfer the employee number, hours worked, and rate per hour to an output 
punching area of computer memory. 

3. Multiply the hours worked by the rate per hour. 

4. Transfer the answer to the output punching area. 

5. Punch a card containing employee number, hours worked, rate i)nr hour, anil 
gross wages. 

The individual command structures of rnmmerciaJl}^ available computer^ 
vary considerably. Regardless of how extensive the command structure of an> 
computer may be, all are confined to approximately nine basic operations : 

1. Add. 

2. Subtract. 

3. Multiply. 

4. Divide. 

5. Read data from an input unit into internal storage. 

6. Write data from inlernal storage on the output medium. 

7. Compare two numbers to determine equality or which of the two is larger or 
smaller in magnitude than the other. 

8. Transfer data from one part of the internal storage to another. 

n. Scale data by shifting right or left n places while this data is in an arithmetical 
register. 

It is the job of the person responsible for program preparation to see to it that 
the commands available can be arranged, combined, or coordinated so that n 
particular amount of data can be processed satisfactorily. 

Program Preparation. The importance of program preparation is expres^nil 
by Githens and Van Gorder (Proceedings of the Nineteenth Annual Institute on 
Accounting, The Ohio State University) as follows: 

One of the dominant characteristics of computers i> that they will treat only data 
which is 100 percent properly prepared, and process only problems for which they 
have been programmed. A single misplaced digit, a missing digil, or an exees^n i' 
digit all have the same effect. The computer stops and the giant, which is capahli' 
of calculating several thousand multiplications per minute, stupidly blinks its elec- 
tronic tubes at the operator. The insertion of a data problem condition for which no 
program loop has been built into the routine has an identical effect. 

Program preparation, however, with the degree of perfection needed, is not n 
, ‘dimple operation. It consists basically of three phases: (1) systems analvM'-, 
(2) programming, and (3) coding. 

Systems Analysis. The investigative phase in which the present data proce.'?^- 
ing system is studied thoroughly to determine what is being done is known a> 
systems analysis. Very often this phase is begun during the feasibility study 
period prior to the decision to install an electronic computer. 

Based on his analysis of the present system, the electronic systems analyst must 
redesign the system in terms suitable for use with an automatic electronic com- 
puter. Chapin (An Introduction to Automatic Computers) points out that the 
systems analyst must: 

1. Determine precisely what will constitute acceptable output from the automatic 
computer. 
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2. Determine the nature and form of the information that can be made avaiJable 
for use as automatic computer input. 

3. Determine by logical analysis the logical relationships between the input and 
the output. 

Programming. The solution usually prepared by the systems analyst is in the 
form of a series of flow charts in which the steps needed in the data processing 
l)roblem from input source to output are presented graphically. The computer 
jirogrammcr prepares block diagrams from the flow charts in which a more 
iletailed graphical analysis defines the logical operations necessary to solve the 
problem on a particular computer. 

Coding. This is the translation of the detailed block-diagrammed steps of a 
l)roblem into the command language of the computer used in the installation If 
the s3^stcms analysis and programming phases have been completed properly, the 
coding of the program is not difficult. Very often, however, due to incomplete 
jirogramming, the coding operation is a combination of programming and coding. 

FEASIBILITY STUDY. Before the question of the feasibility of installing 
an electronic data processing system can be answered, a thorough and detailed 
analysis (as described under Survey of Cost Accounting System in this section) 
must be made of the existing daia-processing system in order to provide a factual 
luundation for projecting possible electronic computer applications and to 
indicate the scale of computer needed for the system. The cost of this analysis 
alone demands a decision as to whether it will be to the advantage of the com- 
])any to study the feasibility of the installation of an EDP system. Some idea 
must be obtained as to the cost of inefficient operations under the existing 
system, which would be eliminated or drastically cut in an electronic system, or 
a need must exist for more management control information than it is possible to 
develop under the present system. 

Once a decision has been reached that a feasibility study should be made, an 
investigative team should be apiiointed and given the responsibility for undertak- 
ing the task. Who should be selected for this team? Wallace (Appraising the 
Economics of Electronic Computers) states that : 

Usually the coinputEr team should be made up for the moat part of men who 
know the company and its operations. Their backgrounds might be tabulating, pro- 
ciMlures work, accounting system development, or industrial engineering. Many men 
with scientific backgrounds such as mathematics or physics have entered the com- 
puter field. Such men can make an excellent contribution to the computer team. 
However, the majority of the team should be composed of men who know business 
lirocedurcs and, if possible, the company, its people, and its atmosphere. 

The feasibility study group will be expected to select specific data processing 
areas for study, conduct a preliminary procedure analysis, present various 
statistics comparing various types of equipment and cost of acquisition, and 
present the limitations as well as the expected accomplishments of a computer 
system. While the task is arduous and unique, a time limit of some kind, depend- 
ing on the size of the company, should be placed on the study group for the sub- 
mission of their final report so that undue procrastination will be avoided. 

In order to do the preliminary work of a feasibility study, the study itself, the 
installation of the EDP system, and the operation of the system, certain levels of 
proficiency must be achieved by the members of the firm responsible for any of 
these phases. Fig. 14 correlates the basic skills needed for a complete EDP 
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Fig. 14. Basic skills needed by groups for complete electronic data processing installation in a company. 
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installation and the various teams within a company which are responsible for 
the system. 

Areas for Study. The areas to be studied can be chosen by the feasibility 
team if three factors arc considered carefully. Wallace (Appraising the Eco- 
nomics of Electronic Computers) holds that, . . the higher the annual clerical 
costs involved in an area (procedural area), the more attractive it is for inclu- 
sion in our initial sturly.” He maintain'? that two other factors play an important 
role in selecting areas for study; 

1. The raoic simple it would be to apply a computer to a given area, the more 

attractive that area is for initial sturly. The reason for this is that the pro- 

gramming and installation steps are difficult and time consuming at best in the 
first applications. Therefore it is more desirable to start with the simph'r 
applications and work up to the more difficult ones. 

2. The greater the potential for intangible benefits in a given area, the more 

attractive this area is for an initial study. Here the reason is obvious. It 

means that we ran obtain benefits over and above clerical cost reduction 
Among such benefits may be lower inventories or better management controls 
information. 

Analyzing Procedures. According to Haskins & Sells (Data Processing by 
Electronics) : 

Analysis is nothing more than ascertaining, step by step, how something is now 
done, followed by determining, also step by step, how it may otherwise be done. 
The question of need enters also into the matter. Analysis may reveal that data for 
which need no longer exists continue to be compiled or, conversely, that data which 
may be highly significant have never been developed. Flow charts, data on work 
loads and time schedules, and manuals or memoranda of procedures are among the 
useful aids of analysis. 

In the feasibility! study stage, the analysis of present procedures and the 
improvement Ihercnf is of a much more detailed nature than the flow charting 
and planning of 'ihe proposed electronic data processing system. The latter is of 
prime importance during the installation phase. Wallace (Appraising the Ero- 
nomics of Electronic Computers) points out: 

Tlie experience of some companies who have made feasibility studies indicates tlial 
the procedural improvements and resulting cost savings derived from this step more 
than pay for the study even if the eventual derision is against acquiring a computer 

After improving the present system as much as possible, the question, “Can an 
electronic data processing system improve our information system further? ” 
may be investigated. 

Kind of Equipment. Once it is evident that an electronic data processing 
sy>>teni will proce.ss necessary data more eflectively and efficiently than tlu’ 
lire^ent system, the decision must be made as to what kind of equipment to u.'^e 
and whether it can be installed economically. A number of factors must be 
considered. 

1. What are the prime management objectives that this system must serve? 

2. In view of the management objectives, what scale of computer system will best 
aid in attaining the objectives? 

3. What will be the cost of installation, conversion, and maintenance of the 
proposed system? 

4. What cost saving will result, if any? 

5. What will be the benefits other than cost saving in operating the data piocc^^- 
ing sj^stem? 
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One of the most important of the above factors is choosing the proper scale 
computer. What are tlie means of identifying the suitable electronic computer? 
Chapin (An Introduction to Automatic Computers) states that the elimination 
problem has several steps : 

1. Determine the storage leiiuirements. 

2. For those automntie romputoi>: that meet minimum storage capacity require- 
ments, make an evaluation for each of the tentative applications in terms of 
input-output requiremenls. 

3. Evaluate the stdl remaining automatic computers in terms of their speed. 

4. Evaluate the remaining automatic computers in terms of their variety of com- 
mands. 

Once such factors as the storage requirement, speed, and need for variety of 
commands have been determined, the scale of computer necessary for an efficient 
system can also be determined. It is then possible to make reasonably reliable 
cost comparisons between the existing system and an eleetronic system. In Fig. 
15 Wallace (Appraising the Economies of Eleetronic Computers) shows the 
apiiroximate .‘Lnimal costs of medium and large romputer systems. Jiecaiise of 
the rapid technological changes in computer design, the sperifir amounts in 
Fig. 15 may change. This table is shown primarily to illustrate the relative differ- 
ence in cost between medium- and large-scale computers. In making cost com- 
parisons between old and new systems, the observation of Seney (NAA Bulletin 
vol. 50) should be kepi in mind: “When records are kept and analyses are ]ier- 
formed with the help of pimched-card or electronic installations, clerical co^l^s 
tend to l)ecome more fixed and less variable. . . 

Immediate and Potential Applications. It has been said that a com])uter 
system should replace a number of office clerks. A rcasoniiblc axiom to follow^ in 
these considerations has been stated by Haskins & Sells (Data Processing by 
Electronics) : 

III till’ light of the job to be done, including not only immediate iijiiiliciilion but 
application of major significance as well, the factor that shniilil govern tlo' 
selection of equipment is economic balance. The combination of equipmi'iil within 
the sy.^tiMn shinilil be designed to produrn the maximum economic benefit within the 
limits of the elioices available. The ideal ccimbinalion, of course, would hr the small- 
e.'il number of units of each component, all operating with a minimum of interru]i- 
tion. But here, as in other phases of business operations, the ideal will seldom he 
attained, ''fhe ]irnl)Ipin is essentially one of leveling out variations in work Inails in 
so far as planning and chararl eristics of the equipment will permit. 

APPLICATION TO WEEKLY PAYROLL. A typical example of an 
accounting application of electronic data processing i.s the processing of a weekly 
])uyroll, as explained b}" Haskins k Sells (Data Processing by Electronics). The 
eomponeiits of such a system would consist of a processing unit, a number of inut< 
for both reading and writing tapes, a high-speed line printer, and key-driven 
piiper-tape punches and a papcr-fo-magnetic tape converter as input prepara- 
tion equipment. 

The payroll procedures must be completely analyzed, and the routine required 
to compute gross pay and deductions and to distribute payroll charges must be 
programmed and coded into instructions, which are key-punched on magnetic 
tape. The master personnel files containing carry-forward payroll and per- 
sonnel data are also punched on magnetic tape. Haskins ife Sells illustrate the 
payroll application, under these assumed conditions, in the diagram shown in 
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Fig. 16. Steps in payroll processing routine. 
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Fig. 16j which denotes by number references the following successive steps in the 
processing routine : 

1. At the end of each payroll period, key-punch operators punch from the 
clock cards a paper tape showing employee number and total hours worked for 
each employee. 

2. Key-punch operators also punch from job tickets a paper tape showing 
employee number, work order number, and time spent during the week on each 
.lob. 

3. The paper tapes prepared in steps 1 and 2 are converted to magnetic tape 
on pai)er-tn-magnetic tape converters. 

4. A sorting nj)cration is next performed. As the first step, the following reels 
are placed on the tape read-write units: 

a. The I eel containing the coded instructions for sorting data from the clock 
cards into employee number sequence. 

b. The reel containing the clock-card data on the tapes prepared in steps 1 and 3. 

c. The reel to receive the clock-card data sorted in employee number sequence. 

d. Two or more reels to store partially sorted data temporarily. 

To start processing, the ended instructions from reel (a) are read into storage, 
and the clock-card data from reel (b) arc read into storage and processed in 
accordance with the coded instructions. Following this, the clock-card data, now 
sorted in employee number sequence, are written out on the magnetic tape, 
reel (c). 

Sorting having been completed, the reel containing the sorted elock-card data 
is removed and held for processing in step 6 The reel containing the sorting 
instructions is removed and held for use in connection with the next week’s 
payroll, and the reel containing the unsorted clock-card data is removed and held 
temporarily for reference. 

5. A similar sorting operation is performed upon the job-tickets data placed 
on magnetic tape in step^ 2 and 3, to arrange the data in employee number 
‘Sequence. 

G. The following reels are placed on the read-write units: 

a. The reel containing the coded instructions for processing the payroll checks, 
payroll register, and labor distribution. 

1). The reel containing the master personnel files. 

c. The reel containing clock-card data in employee number sequence, prepared 
in step 4. 

d. The reel containing the work-order data from job tickets, in employee number 
sequence, prepared in step 5. 

V. Reels nf tape to receive the payroll-check data, the payroll-register data, and 
work-order data. 

The tapes upon all reels (a) to fd), in the programmed time and order 
sequences, arc read into the processing unit, and after being dat^-processed there, 
the followdng tapes are prepared on the read-write tape units: 

[i. A tape containing all data required to prepare payroll checks. 

1). A ta])p containing all data required to prepare the payroll register. 

c. A tape containing work-order data (in employee number sequence) to be used 
in processing the labor distribution record. At this point the work-order data 
have been balanced with the hours from the clock cards and have been ex- 
tended in dollars, using the employees’ wage rates. 

Following this, all the reels are removed from the read-write units. The reels 
containiiig the coded instructions and the master personnel files are held for use 
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in connection with the next week^s payroll. The reels containing the data 
required to prepare pay checks, the payroll register, and the labor distribution 
are held for processing in steps 7, 8, and 9 respectively. The reels containing the 
clock-card data in employee number sequence and the work-order data in similar 
order are held temporarily for reference. 

7. The reel containing the data required to prepare the payroll checks is con- 
nected to the printer, and the payroll checks are prepared automatically. 

S. The reel containing the payroll-register data is connected to the printer, anti 
a payroll register is prepared, again automatically. 

[). The reel containing the work-order data in employee number sequence is 
next processed to produce the data required for the labor distribution report. 

To avoid repetition in the explanation and also to illustrate a difference in 
processing methods, it is assumed that the number of job orders involved is 
limited, and therefore it is unnecessary to perform a sorting operation to produce 
the required data. The following reels are placed in the read-write units: 

ji. The ri'L'l containing the coded instructions for processing the labor distribution. 

b. The reel containing the work-order data (prepared in step 6). 

c. A reel to receive the processed data. 

The tapes upon the first two reels, in the programmed time and order sequence, 
arc read into the processing unit, and after the data are processed there, a tape 
containing the total labor charged to each job, in job-order sequence, is prepared 
on the rcad-write tape units. In this case arrangement in sequence was accom- 
])lished in processing by assigning addresses in siajiiencc to the respective job 
orders. 

The reels are then removed. The instruction tape is held for use in processing 
the next week’s labor distribution records. The reel containing the work-order 
data in em]jloype number sequence is held temporarily for reference. The reel 
containing the work-order data in job-order sequence is used in step 10. 

10. The reel containing the work-order data in job-order sequence is connected 
1u the printer, and a labor distribution report is prepared. 

As Haskins k Sells emphasize, the required procedures for this application an* 
merely outlined in a general way, omitting many details such as the content and 
explanation of programs. 

LIMITATIONS. Daniel (Controller, vol. 2G) rejiorts that a number of 
businessmen arc concerned over the failure of their eleetronic data processiiur 
systems to produce the anticii)ated advantages. He discusses the following as the 
six key barriers which a coiiii)any must overcome if the computer system is to 
be successful: 

1. The failure to cwtubliah genuine toii-nianagpinent interest and support of cIim- 
tronic data processing as a concept instead of fascinating hardware. 

2. The inability to achieve an effective blend of existing company persoimcl with 
“outside” talent. 

3. The absence of a realistic and workable relationship with the manufacturer of 
the electronic data proceLSsing efiiiqunent selecl ed. 

1. The failure to recognize and promptly act on the organizational implications 
of electronic data processing. 

5. The inability to effect the behavior changes required to realize many of the 
potential advantages of electronic data processing. 

b. The failure to anticipate the “disillusionment” that frequently develops. 

The inherent limitations of an electronic computer and the resultant electronic 
data jirocc.^sing system have been largely ignored in most discussions of the 
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subject. In addition to the barriers listed above, it should be recognized that 
there are some operations for which these machines arc not suitable. 

Fairbanks (Successful Office Automation) states that a computer is limited 
because it offers only: 

The opportunity to relieve human beings of mechanical repetitive tasks to i\ 
greater degree than any previous machines have. 

The possibility of performing these repetitive tasks faster than human beings can 
perform theirs. 

Because of their tremendous speed, the possibility of peifoinimg functions that 
require so many thou.sands of calculations that they cannot be performed practically 
by any less speedy means. 

The idimination of the physical movement of data from one processing step to the 
next, as self-contained units capable of performing a chain of sequential actions 
within themselves. 

Frequently computer systems are hampered because they are asked to do 
things which they were not made to do. Sorting, for example, is done extremely 
inefTiciently by a computer. An operation wnth many exceptions to be pro- 
grammed is also inefficient. Nor can a computer paint a fence or change a tire. 
It is limited to the processing of information and can do this only if a logieal 
command sequence has been prepared in advance for it to follow. 

Because of the need to be instructed to do each logical step, computer installa- 
tions also fail or are hampered severely because of insuffieient preliminary work. 
Lewis (Harvard Business Review, vol. 35) states: 

The l)IO^en roule tn success in ajiplying a computer to biKsinnsR data piocrssing 
pinblems is the rninplete analysis of what is wanted from the computer and how it 
can be obtained in detail before accepting delivery. This means many more years 
rd' preliminary inve.stigation, detailed programming, testing, and reprogramming. 

Lewis also points out that the decision whether or not to install a coinjuitcr need 
nut be a unique derision but that: 

The decision on a computi'c installation is just another business problem. It must 
be shed of the tinsid which now envelojis it. Decisions should lie maile in the same 
way business decides to add a new product line or tn build a new plant. The crucial 
ipieslion for management is very simple: Will this move add to the coiiiiianys 
profits? 

Management should not be "fast-talked” into a decision to install a computer. 
Their investigation must be critical and impartial, and above all, it munt be 
thorough. 

ELECTRONIC DATA PROCESSING MANAGEMENT PROBLEMS. 

Three challenging problems are normally encountered by management during 
the feasibility study and in carrying over until the new electronic data proecss- 
ing system is firmly entrenehed and operating with relative efficiency: (1) organ- 
izational and structural upheaval takes place, (2) personnel adjustment is neces- 
sitated by the electronic system, and (3) the actual conversion must be made 
from the present system to the electronic system. 

Organizational Changes. Concerning organizational consequences, Chapin 
(An Introduction to Automatic Computers) states: 

Automatic computers have two types of oiguiiizatiDnal ennsequenues : (1) self- 
imposed consequences brought about primarily by organizational units while prepar- 
ing the new systems that are to be used with the automatic computer; and (2) 
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organizational conaequencea that result from the actual use of the automatic 
computer. 

Chapin maintains in addition that because of the extent of the investigation and 
system analyses that must be made in order to investigate the possibility of 
acquiring a computer system and then installing it, many organizational lines are 
crossed, conflicts of interests arise and must be solved, and “bold thinking must 
be done.” The ultimate results are changes in goals, methods, and interests. 

Chapin points out that a new organizational unit normally emerged during a 
computer installation, possibly called the computer development section, whose 
“function involves coordinating changes, and selling changes in systems to many 
organizational units.” These are “self-imposed consequences.” 

Effects on Personnel. The second type of consequence is more in the nature 
of organizational changes caused becau^'C the computer is not only now perform- 
ing certain functions that people need no longer perform, but also that the 
remaining organizational units are performing their functions differently than 
before and may well need to be reorganized. Chapin (An Introduction to Auto- 
matic Computers) states: 

In grouping tlie new sets of functions during the reorganization, an effort should be 
made to eliminate old empire building, to thwart tlie building of new empires (in- 
cluding those built on any ^‘mumbo-jumbo” involving the automatic computer!) anil 
to simplify and streamline the organizational structure. That means simplifying ami 
clarifying the loops of control, so that company objectives can be realized as easily 
a.s possible. 

The position of the processing center itself in the revised organizational 
framework of a company using electronic data processing has a definite effect on 
the solution to the organizational problems outlined here. No definite axiom can 
be developed because this is a company problem. Whatever the solution, however, 
for an individual company, the solutions of additional organizational problems 
mu^t be related to this derision. Wallace (Appraising the Economics of Elec- 
tronic Computers) states: 

Many compunie.s consider that the computer center falls properly within the scope 
of the contruller nr other financial officer. This opinion is based on the fact that most 
initial applications concern financial activitie.s and, in addition, there UhUiilly already 
exists a concentration of data and data processing under this officer. There are com- 
panies, however, whii'h may convert nonfinancial activitie.s to the computer or which 
look upon an electionic data-procr.ssing center as having a coinpanywide potential 
too broad to restrict it to any one service depaitment. Consequently these companies 
may organize tlie computer center so that it reports to an exeeutive who is inde- 
pendent of all existing operating and service departments. 

Computer Management. The individual in charge nf thi.s new unit of man- 
agement’s team is given some speeifie but far reaching dutie.s by Hollander. He 
.state.s (NAA Bulh’lin, vol. oS) that regardless of liis title (which might be 
administrative vice iire.'^ident) '^ome of his resimiisibilities, among others, will 
include the following: 

1. Administration, but not creation, of over-all company policies, particularly 
in those areas where line re.sponsibilities cross or conflict. In such a capacity, it 
is possible to relieve the top senior officer of the time-enn.'^uming and unreward- 
ing necessity of resolving internal strife. 

2. Evaluation of significant system changes in the light of their effect on profit 
making potential. Because of lack of line responsibilities in this area, it is po.ssible 
to arrive at clinically detarhed conclusions. 
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Over-all direct responsibility for maximum integration of all data process- 
ing. This includes the selection of logical areas for automation of off-line data 
generation. Examples are (a) order origination, (b) time ticket and materials 
requisition preparation, (c) shipping document preparation, (d) purchase order 
initiation, (e) receiving report preparation, and (f) revenue and disbursement 
control. 

4. Direct line responsibility for the operation of the central computing center 
(nr [‘enters), internal staff training, quantity, quality, and time phasing of all 
required data output. 

0 . Provision of staff assi^tanre to line officers in the administration of their 
a.^>igned responsibilities. In this relation, a much needed service can be per- 
formed in the predominant area of intra-department, as opposed to total system, 
data processing requirements. 

Human Relations and Training. Personnel maladjustment cannot help but 
be a direct result of the organizational upheaval previously described. Personnel 
readjustment, therefore, must be tactfully and thoroughly effected. Fear of the 
unknown effect of the proposed data proeessing “giant” on their present jobs anil 
their importance, fear of their own ability to adjir^t to a thoroughly new situation, 
iiid fear of their ability to handle the added responsibility that may result must 
lie removeil. Chapin (An Introduction to Automatic Computers) lists principle^ 
of human relations that should be followed to keep political maneuvering from 
hampering or even preventing the installatinn of an automatic computer: 

1. Arrange things sn that people feel important. 

2. Arrange things so that people are “in the know.” 

3. Arrange things so that people can win over obstacles together. 

4. Avoid jeopardizing a person’s social status. 

5. Recognize the importance of a person’s off-the-job life. 

6. Couple a person’s personal objectives to the company’s objectives by means of 
tlie economy of incentives. 

7. Respect each person as an individual. 

In addition to adhering to the foregoing human relation principle's, proper 
training must be given to the employees w'ho will be directly or indirectly con- 
cerned with the computer unit. This training, besides including technical opera- 
tional instruction, must also include relocation or new job training for the 
employees transferred to positions in other departments. It must al^o provide 
reorientation training for employees who are not being transferred but whose 
former jobs now^ have different functions due to the installation of a computer, 
(Also see Human Reactions to Standards and Controls in the section on Cost 
Control, Budgets, and Reports.) 

Conversion Period. Conversion of the i)rpsent data processing system to an 
electronic system centered around an automatic computer cannot actually begin 
until the organizational realignment and per>nnnel acceptance problems are near 
solution. According to Canning (Installing Electronic Data Processing Systems) 
typical problems during the conversion perinrl “. . . include breaking down the 
over-all job so that smaller portions ran be converted, converting manual files to 
machine language, establishing mechanization of the input information, con- 
solidating files, cleaning up the errors that are tletected during consolidation, ami 
testing the program iwior to operation.” Canning also points out that, “It i'j 
hard to generalize very much about methods for performing conversion efficiently, 
since the methods are so often determined by the specific application.” There- 
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fore the decision of whether to convert abruptlj^ i.e., stop the semi-automatic 
data processing system today and start the electronic data processing system 
tomorrow, or to convert the system gradually by operating both systems in 
parallel until conversion is completed, depends on individual circumstances. 

INTEGRATED DATA PROCESSING. As punched-card and electronic 
dill a processing systems were refined and used by a large number of companies 
to process business data, one of the most frustrating problems confronting the 
processors of business data could be reduced to a reasonable solution. Data 
]3rocessing systems involving conventional bookkeeping or accounting machines 
required that data to be processed must be introduced into the machines man- 
ually, with the corresi)ondilig chance for error each time a second step in the 
system was to be taken. For example, after voucher checks have been prepared 
on a front-feed conventional accounting machine, unit distribution stubs pre- 
pared from each voucher must be sorted by expense classification, each classifica- 
tion totaled and then reintroduced manually into the machine in order for a 
jiroper posting to be made to the various expense classifications. As a result of 
several manual introductions of data into and transcriptions within a system, the 
accuracy, while good, is not good enough nor is its recording rapid enough to 
handle efficiently the mountain of paper work in a modern industrial or business 
enterprise. According to Johnson (Accounting Systems in Modern Business) : 

It follows, llien, that in an integrated system one of two things should Dcciir as early 
in the cycle as possible: (1) all copies of data to be used throughout the entire busi- 
ness oiganization should be duplicated by carbon or by other means, or (2) provision 
should be made to produce automatically the desired copies of the data as required 
later in the cycle. By either of these approaches, data are written by human effort 
only once (at the point of entry into the cycle), are verified once at that point, and 
thereafter proceed speedily throughout the system without costly, error-prone human 
labor and without the need for repeated verification. 

Centralization of Operations. The development of punched cards, punched- 
paper tape, and magnetic tape as workable common language media permits 
data processing Operations to be centralized. Common language means that the 
tapes, cards, and other computer media are expressed in a code system compatible 
with the data tran.smission equipment and other data jirocessing systems. There 
is no ele^ar-cut need any longer for a separate accounts payable machine applica- 
tion, or cost distribution or inventory control with a machine installation, to 
match each data processing routine. It is now possible, for example, to use 
punclieil cards, punehed-paper tape, or magnetic tape prepared from vendors’ 
invoices to make up the voucher check, post to subsidiary inventory records, 
up-date controls, and adjust budgeted control figures in a series of operations 
without manually introducing any additional information into the system or 
without manually transferring data within the system. This development led to 
the concept of integrated data processing. 

Characteristics of Integrated Data Processing. The concept of integrated 
data juoeessing w^as formalized in the American Management Association Special 
Report No. 11 which states: 

Integrated data processing is the effective production, through the systematic 
organization of all related clerical routines, of a coordinated and uninterrupted flow* 
of essential data (information) needed by management in its decision-making, ron- 
trol, and planning functions. . . . IDP, in other words, becomes a concept which inte- 
grates communications; mechanical, eleclrical, or electronic processing or coiiiimlii- 
tion; and control of business data. 
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AMA Special Report No. 11 points out further that there are three points of 
fundamental difference between this IDP approach and the traditional methods 
of data processing which must be distinguished: 

1. Original data are recorded in a mechanical form at their point of origin. In 
other words, all pertinent information is recorded once at the beginning of the 
clerical process. 

2. From then on — wliellier on tape, cards, film, or whatever the medium may be — 
data arc processed exclusively in a mechanical manner. The whole concept 
of IDP IS negated if at some station along the line data are again recorded 
manually. 

3. All processing of data is inlegraled so that original data in mi'chanical form 
serve all subsequent applications. 

Effects on Decision-Making. An important result of the devolopmeiit of the 
'‘integration” roncept was its effect on management's decision-nuiking. Whether 
management ivas aware of it or not, compartmentalized data jirocessing tended 
to nurture compartmentalized business deci^'ions. Under an integrated data 
processing system, management is able to embrace a new concept of management. 
Bradshaw (Proceedings — Automatic Data Processing Conference) contends that: 

This new concept of management consists of three parts. The first is setting up 
eom])aiiy and departmental goals and the necessary controls to insure flexibility in 
planning and in the attaining of these goals. The second is organizing so as to spread 
the proper motive throughout the company organization. And the third is building 
an organization that can help the chief executive carry out his job of coordinating 
the parts and Ihnt also can supply him with the tools of planning and control. 

Integrated data processing is capable of giving management more implements to 
control the whole enterprise than were ever thought economical or even possible 
a few years ago. 
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Objectives and Requirements 

GENERAL OBJECTIVES. The objectives of the cost accounting depart- 
ment in a modern business enterprise are: 

1. To compile the cost dal a required to meet legal and corporate requirements. 

2. To i)rovidG and interpret information relating to the cost of production and 
distribution of the products or services for the piiii)OsD of as.sisting manage- 
ment in the direction and control of the business. 

,1. To perform these functions in an intelligent anti economical manner, making 
a maximum contribution to the profitability of the operation. 

LEGAL AND CORPORATE REQUIREMENTS. The legal and cor- 
jmrate requiroments are the mandatory or inescapable part of the job. The eost 
accounting department in this capacity is contributing to the general and tax 
accounting requirements of the business through the compilation of cost data and 
the making of necessary allocations of costs to: 

1. Deteiiiiine total company profit and year-end inventory figures for preparation 
of income tax returna, for reports to shareowners, and for the Securities and 
Exchange Commission. 

2. DelcMininp the amount of profit on the portion of the businp.^s subject to 
renegotiation under government regulations. 

3. Determine co.sts applicable to individual cost-idus-fixed-ree roniracis with 
government agencies and other contracts involving cost recovery provisions. 

MANAGEMENT REQUIREMENTS. The legal and corporate require- 
ments arc provided for largely through cost-recording procedures. The more 
interesting and more complex work in cost accounting is that of providing cost 
informational service to management. Keller (Management Accounting for 
Profit Control) says: 

Practice which has evolved over a period of many years has broadened the scope 
of cost accounting from the basic function of recording co.sts in the accounts. Today 
cost accounting may bp defined as the planning, determination, recording, analysis, 
and interpretation of the costs of producing and distributing products. 

Emphasis has shifted from the accounting functions to the management uses of 
costs. There are thousands of cost accountants who np^■er make a journal entry or 
post a ledger. But they must know the relationship of the data which they use to the 
ledger aceounts and the effect of transactions and decisions on the balance sheet and 
statement of profit and lo.ss. Otherwise they cannot piovide i)ropBr guidance to 
management. 

Laiig-McFarland-Sclnff (Cost Accounting) describe the nature of cost account- 
ing in these words: 

Cost accounting is an accompaniment of a movement in industry to which the 
general name of scientific management has been given. Actually the development of 

41 



COST ACCOUJ«mXG DEPARTMENT 


4 2 

cost accounting from a purely clerical function to its present position as an important 
tool of managerial control reflects in good measure the historical development of 
scientific management in industry. It is the aim of scientific management to make 
the most efficient use of the production facilities consisting of plant and machinery, 
tools, materials, and manpower. The cost accountant brings together the records of 
performance for this purpose and submits them together with his interpretive 
comments to management. 

The purposes for which management requires cost data are many and varied, 
and the resultant information is of great assistance to management. 

Measurement of Profits and Investment in Inventory. The dynamic char- 
acter of business calls for reporting profits and inventor}'^ investment on a monthly 
basis (or more frequently in some businesses). This includes reporting of data 
by lines of product, by decentralized operating components, and by other 
significant segregations. Income and costs must be matched on a consistent basis 
to provide meaningful trend information and intelligent comparisons with 
budgets. Promptness in issuance of these reports is most important in enhancing 
their value to management. Only sufficient time should be allowed for month-end 
accounting work to develop a reasonable degree of accuracy in the figures. 

Control of Costs. The basic tool for managerial control of costs is the pre- 
determined cost standard. Continuous comparison of actual costs with stand- 
ards, and prompt analysis and reporting of unfavorable variances, directs 
management's attention to the situations wdiere corrective action is needed. In- 
formation of this nature may be developed in appropriate form for each level of 
management under the concept of responsibility reporting. Clearly defined areas 
of management responsibility are establLshed, cost standards and budgets devel- 
oped for each manager, and actual cost accumulated and analyzed for ileviations 
from standard. The usefulness of cost control information is dependent to a large 
extent upon the careful development of good standards, and their acceptance as a 
fair yardstick, and the promptness and clarity of communication of variance 
data. 

Budgeting, Forecasting, and Planning Future Operations. Budgets anil 
forecasts are essential to the planning and direction of future operations of Ihe 
company. Through this process, executive management determines the antic- 
ipated effect of the current planning on the company's future profit position and 
its capital requirements. If the predicted results are unsatisfactory, an oppor- 
tunity is afforded to reappraise plans and change the course to be followed by 
the company. In the budgeting and forecasting procedure, the cost accounting 
department plays an important role in the determination of cost estimates and 
projections under varying conditions of factory load, product mix, new products, 
changed distribution channels, and other diverse situations. The effectiveness of 
the cost accounting personnel in this area clei)piids largely upon the exercise of 
good judgment in sizing up each situation, creative analysis work, and a thorough 
knowledge of the behavior of costs in the particular business. 

Specific Operating Decisions. Many operating decisions are made, or at least 
influenced, by giving consideration to information discussed under the foregoing 
three areas. Operating decisions, however, often require more specialized cost 
information which is developed with only one problem-solving use in mind. 
Examples include cost information prepared to assist in the evaluation of a pro- 
posed plant facility project, a change in a manufacturing process or method, the 
selection of the optimum design of a product or component, buy-versus-make 
decisions, pricing of individual contracts, models or product lines, selection of the 
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best distribution channel^ and negotiation of changes in fringe benefit plans or 
other provisions of labor contracts. 

To serve adequately all of these basic requirements of management, the cost 
accounting department is called upon to use a creative and ingenious approach. 
The greatest potential for improvement in current practice and the most im- 
portant contributions he ahead of the cost accounting department in providing 
management with better information for decision-making purposes. (For a de- 
tailed discussion of some of the important areas requiring decisions, see section 
on Special Cost Analyses.) 


Department Functions 

BASIC KINDS OF WORK. The work of the cost accounting department 
is founded on the foregoing objectives and on the basic function of controllership. 
The Controllers Institute of America (Controller, vol. 27) makes a statement of 
the controllership function which includes among the various elements of the 
controller’s job the following three items: 

1. Tn pstiiblish, coonlinatp and mainlain, through authorized management, an 
integrated plan for the conirol of operations. Such a ])Ian would provide to the 
extent required in the business, cost standards, expen.se budgids, sales fore- 
ciists, i)rofit planning, and lu’ograms for capital inve.^lment and financing, 
together with the nece.s.sary procedures to effectuate the plan. 

2. To measure performance again.st approved operating plans and standbirds, and 
to report and interpret the results of operations to all levels of management. 
This function includes the design, installation, and maintenance of accounting 
and cost systems and records, the determination of accounting policy, and the 
compilation of statistical records as required. 

3. To measure and report on the validity of the objectives of the business and 
on the effectivpne.ss of its policies, organization .structure, and proceiliire^ in 
attaining those objectives. This includes consulting with all segments of man- 
agement re.sponsiblo for policy nr action concerning any i)ha.se of the operation 
of the business as it relate.^ to the performance of this function. 

IMiich of this work of eontrollership is accomjdislied through the mcan.s of 
modern cost accounting techniques and falls within the seope of the cost account- 
ing rleiiartment. 

The ba.sic kinds of work required of the cost accounting department may be 
classified into the following categories: 

1. Design, in.stallaiion, and maintenance of a sound co.st accounting Ry.stem. 

2. Aceuiniilation of cost data. 

3. Analysis of actual I'osls. 

4. Cu.st esliimiting. 

5. Reiioitiiig of cost infnriiiatinii. 

G. Cuun.stling oiierating iiianagi’iiirnt on costs anil rosl relationships, including 
particijiation in cost reduction pingranis. 

SYSTEM DESIGN, INSTALLATION, AND MAINTENANCE. Tin* 
cost accounting system comprises tlie combination of iirocedures and method> 
followed by the cost accounting department in the determination of cost.«. It is 
the delineation of what work is performed by whom, when, and how. Tn a very 
broad sense the system may be referred to as a "job cost .system” or a “standard 
proce.ss cost system,” etc. The development of the basic objectives of the cost 
accounting system is of utmo.st importance to its future successful operation 
The design and installation of a co.^t system arc only a part of the much larger 
job of organization and systemization of the entire plant or business unit. The 
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post system should fit properly into the over-all accounting system and be 
integrated with the other business systems of the operation, siirh as the produc- 
tion control system. The post information output of the system should be devel- 
oped specifically to meet the needs of the business and the philosophies of its 
management. 

In considering the objectives of a cost aerounting system, it is of interest to 
note the position taken by Schlatter and Sehlatter (Cost Aecounting) : “Any 
system whirh is operated only to show the end cost of the product is not the best 
system. Certainly the system must derive costs of products; but its morn 
important function is to show where the leaks are that make the i)rodurts rost 
too much, otherwise the cost cannot be controlled by management." 

In their discussion of the subject, these authors have emphasized the use of 
process cost accounting and the establishing of safeguards at the points ivhpre 
costs enter the functions of production or distribution rather than at the points 
where they culminate as final cost of product made or sold. 

Responsibility for the design of a new cost system or revision of the existing 
system frequently rests with the cost accounting department. In other instances 
this work is accomplished through a separate staff organization, an office pro- 
cedures department, or an outside firm of accounting or management cou'^ultant^. 
In the latter case the cost accounting department is normally in a position to 
exert some influence on the system design through contributing its own ideas for 
improvement and by making available its knowledge of plant problem^, working 
relationships among plant personnel, etc. For a detailed description of tlie design, 
installation, and maintenance of cost accounting systems, see the section on Basic 
Cost Records. 

COST DATA ACCUMULATION. There arc three basic ways of obtaining 
cost information for management; 

1 Classification and accumulation of costs in a way that will automatically pro- 
vide the desired information for regular reporting. 

2. Analysis nf recorded cost data to obtain information that is not rr'gularly 
reported but may be required to answer a special purpose. 

3. Estimating of costs pertinent to a particular question to be answnrerl for 
management. 

In most business opera tion^ it is necessary to employ all three methods in order 
to provide economically the cost information required. It is not feasible on a 
continuing basis to provide for the automatic accumulating and reporting of all 
cost information to answer every question that management may raise. Cost data 
accumulation, however, should take into consideration not only the requirement^ 
for information to be regularly reported but should also permit and farilitate 
analysis and should provide a basis for estimating. In other word^, eo«t accumula- 
tion should provide information for regular reports and also an information 
inventory to serve the needs of cost analysts and estimators. 

The principal types of information collected by the en^^t aecounting depart- 
ment are: 

1. Costs by elements (material, direct labor, factory overhead, enginepring. tool- 
ing, distribution, and administrative expenses) entering into the total cost of 
the product. 

2. Cost of operating each department (work center ni service center) nf the 
business. 

3. Excess costs classified by cause, such as excessive scrap, unusual maintenance, 
high material prices, and training of inexperienced employees. 
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4. Costs by job order, process, or some combination of the two. 

5. Unit product cost and product line costs. 

6. Costs of individual raw material items, labor operations, parts, and sub- 
assemblies. 

7. Perpetual dollar inventories of raw material, parts, work in process, and fin- 
ished goods. The cost accounting department work in connection with inven- 
tory frequently also includes responsibility for planning, supervising, and 
auditing the taking of physical inventories as well as costing and computing 
the final inventory figures. 

S. Timekeeping and payroll data, in part or complete, depending upon whether 
ii HPparate department has been assigned these functions. 

The function of cost accumulating and rpcording contains a high clerical con- 
tent. In organizing the cost accounting department, the recording job is fre- 
quently segregated from cost analysis and estimating in order to concentrate the 
time and effort of more highly skilled personnel on the latter type of work. In 
larger operations much of the calculating and record keeping can be mechanized 
through the use of conventional punchcd-card machines or electronic data 
processing equipment. 

Companies selling goods or services to the United t^tates government or its 
agencies under cost reimbursement contracts are confronted with special cost 
accumulation problems in the recording of costs and in the determination of what 
are allowable under the contract. Contract cost principles, including ex- 
amples of allowable and unallowable costs, are outlined in Section XV of Armed 
Services Procurement Regulations. Since these regulations aie subject to periodic 
revisions, the cost accountant responsible for costing such contracts should main- 
lain contact with the U.S. Government Printing Office 1o obtain eopies of new 
issues or changes in the regulations. 

COST ANALYSIS. Vance (Theory and Technique of Cost Accounting) de- 
fines managerial cost analysis as ‘^any calculation for management use from cost 
ilata beyond the figures provided in the regular post accounting records.” It 
comjirises the work of examining available cost information to determine situa- 
tions that should be called to the attention of management, the determining of 
relationships in data for use in estimating, and the search for information to 
improve the cost system or the accumulation process. The specific analysis work 
required will vary with the nature of the business anil with the particular problem 
areas encountered in actual operations. The cost accounting department should 
normally be prepared, however, to undertake the following assignments: 

1. Analyze ami interpret for management the cost trend information and control 
iliila developed by the co.^l system, in order that plans and derisions ran be 
based on a proper iimlerstanding of the pertinent facts. 

2. Recognize the need for and recommend the establishment of routines anil 
reiiorts for improvement in control of costs and cost trends in manufacturing, 
engineering, and distribution components. 

3. Initiate and participate in studies to determine that prices to be paid or costs 
to be incurred for materials, components, services, etc,, are the most favorable 
that can be obtained. 

4. Jointly with operating personnel establish, maintain, and audit cost standards 
for performance measurement and inventory valuation. 

5. Prepare special analyses by sales territories, channels of distribution, classes 
of customers, size of oriler.s, etc., to relate costs to results obtained for use by 
management in the guiilance of marketing effort. 

6. Prepare analyses required for the establishment of prices and discount stnir- 
tures. 
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7. Prepare analyses required for renegotiation, redetermination, and other profit 
limitation or escalation provisions of sales contracts. 

9. Prepare analyses pertinent to preparation of budget and appropriation requests 
and to adjustment of costs with budgets or standards. 

The effectiveness of the cost analysis work and its impact upon operating 
results depends entirely upon the quality of the personnel assigned. This type 
of work requires experienced individuals with good judgment, initiative, per- 
sistence, and creative ability. Properly executed, cost analysis provides the means 
of bringing to management's attention on a timely basis the important informa- 
tion which requires action and relieves management of the necessity of spending 
time on nonessential information. 

COST ESTIMATING. Cost estimates may be classified into two broad cate- 
gories: (1) estimates of actual costs incurred in the past and (2) forecasts of 
probable costs to be incurred in the future. Estimates of past costs are normally 
made to avoid doing a detailed analytical cost study or to avoid the expense of 
maintaining records in sufficient detail to obtain more accurate actual cost 
information This type of estimate is used in some companies which have no 
formal cost system for purposes of determining cost of sales. In companies where 
a cost system is in use, estimates may be applied in costing small parts billing or 
for other purposes where the expense of obtaining more accurate information is 
not warranted. 

The forecasting of probuable future costs in modem industry has widespread 
application. These estimates are required for budgeting purposes and for a 
variety of specific management decisions relating to setting of selling prices, 
making-versus-buying components, investing in new tools or equipment, changing 
of methods or processes, selecting channels of distribution, and comparing alter- 
native product designs. Estimates of costs may be required for a complete 
product, a component, a subassembly, a process, a job, or a function. 

The extent to which responsibility fur cost estimating is placed in the cost 
accounting department may vary among companies. In some instances a separate 
organization component outside the cost accounting function performs this work. 
Other companies place the primary respon^bility with ebst accounting while 
recognizing that the prepn ration of cost estimates requires team effort on the part 
of design engineers, manufacturing planners, and cost accountants. This is a 
logical solution because the historical cost records maintained in the cost account- 
ing department provide much information which is valuable in estimaling. It is 
desirable, therefore, in the development of ihe historical cost-data accumulation 
system that consideration be given to the needs of co=!t estimating as well as the 
cost analysis and reporting functions. For examjile, if product cost estimating is 
to be [lone by the use of formulas based on certain product characteristic‘s, his- 
torical cost data should provide for ready classification by these product char- 
acteristics so that the adequacy of the formula may be checked periodically. 
(For a detailed discussion of cost estimating see section on Estimated Costs.) 

REPORTING. The reporting function may be defined as communicating to 
management the selected information needed to control and plan operations. 
Neuner (Cost Accounting), in referring to cost reports, states that reports to 
management must summarize the essential facts of production and also distribu- 
tion in understandable and usable form so that the executives of a firm may: 

1. Measure the effectiveness of the various manufacturing and distribution func- 
tions of the firm. 
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2. Hold varioua aupei’visory personnel responsible for controlling costs, knowing 
that they have been provided with timely and detailed information to assist 
them in taking corrective action on excessive direct material, direct labor, 
and controllable overhead costa. 

3. Study the trend of operating coats of specific types of material, labor, and 
overhead expenses. 

4. Plan future production and distribution policies for the entire firm. 

5. Make specific price, production, financial, and labor policy decisions baaed on 
adequate cost information appropriate to the particular problem. 

Executives of well-managed companies are guided in their decisions by facts 
and suggestions jiresentcd by the cost department. These frequently arise in the 
cost depLartment s daily handling of the many detailed operating figures which 
show the wivikncsscs and strengths of the current methods of doing business. Such 
suggest! on '5, if acted upon, are an aid in: 

1. Controlling day-to-day activities. 

2 Effecting cost and expense reductions. 

3. Establishing broad policies, such as those relating to plant improvement and 
enlargement. 

The manner in which this information is presented can win the respect and 
confidence of the recipients and speed up the taking of management action. A 
sound rule to follow is to furnish information first to the manager ilirectly in 
charge of an activity before advising his superior, particularly if the report is 
unfavorable. This often permits the taking of immediate corrective action 
which can be reported to the next echelon of management coincidentally with the 
information relating to the unfavorable condition. Careful consideration in 
handling such matters promotes the finest kind of teamwork and enhances the 
reputation of the cost accounting department at all management levels. 

The ini])ortaiice of the information-reporting function cannot be over- 
emphasized. The data collected by cost accounting has no value to management 
unless communicated to each operating level in understandable form. The 
simplicity of the report, written or oral, and its speed are highly significant 
features. A reasonable degree of accuracy rather than theoretical accounting 
precision is preferable to delay of the information. To be truly effective in this 
area, the cost accountant must acquire a sense of urgency and must develop an 
intimate knowledge of the business operation to enable him to furnish information 
fur preventive action as well as remedial action by management. (For a de- 
tailed discu'^sion of cost reporting see section on Cost Control, Budgets, and 
Reports.) 

COUNSELING. Counseling is defined as advising, mutual advising, delibera- 
tion together, and recommending an act or course. A part of the cost accountant’s 
function is advising and deliberating with operating management on costs, cost 
relationships, and ways of making cost improvements. Counseling is illustrated in 
the following examines: 

1. The systematic exploration (by operating personnel with the assistance of cost 
analysts) of reasons for cost variances and the causes and conditions that 
create them. 

2. Participation in special studies undertaken to solve specific operating prob- 
lems where management requires analysis, estimate, or interpretation of coat 
data. 
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3. Participation in the continuous drive by engineering and manufacturing per- 
sonnel for lower costs. This activity is given formal recognition in many opera- 
tions through cost reduction programs which arc incorporated in the annual 
budget. 

4. Assistance in the training of new management personnel by teaching and 
explaining the cost accounting system, the nature of cost information avail- 
able and the significance of data included in standard reports. 

Although the last two activities may vary in their application in different com- 
panies, participation of the cost accounting department can materially increase 
the effectiveness of the accounting function. With respect to cost reduction 
programs, some shops have a cost reduction team set up for each area of the 
shop. Each team develops a list of projects to be worked on, target dates for 
completion of each project, and a budget in dollars of the anticipated reduction 
in cost. The teams include a representative from engineering, one or more from 
manufacturing, and frequently a cost analyst. The work of the cost analyst is 

(1) to furnish sound cost data so that the team effort will not be misdirected, 

(2) to evaluate the ultimate cost saving, and (3) to use his ingenuity jointly with 
the other team members in discovering or developing the way to obtain th(‘ 
desired cost reduction. He also frequently maintains records on the projects 
and issues progress reports to management. This can develop into a key position 
on the team, particularly if the cost accountant is of an aggressive and persistent 
nature. At a minimum it j)roAddes close working contact between accounting aiul 
operating functions and affords the opportunity for the cost analyst to make a 
measurable contribution to operating results. 

The effective use of cost accounting information is largely dependent upon thi* 
confidence with which management view’s it. This confidence is built on eliminat- 
ing the mystery from the figures and developing good relations between the user 
of the information and the one who prepares it. An excellent opportunity to 
accomidish both these goals is afforded when a new managerial appointment is 
made in the operating area. The cost accountant should furnish a simple and 
understandable explanation of the cost accumulating and estimating system and 
the type of information and service he is prepared to furnish. During the first 
few months sufficient time should be spent wdth the new manager to assist him 
in the interpretation of standard reports to liuild up his confidence in the use- 
fulness of the information. 

Relations with Other Functions 

INTEGRATING COST ACCOUNTING WITH THE OPERATING 
TEAM. One of the most important aspects of the job of manager of the cost 
accounting department is the maintenance of good working relations with the 
other departments in the business operation. The attitude of the cost accountant 
and his entire staff must be one of helpfulness. Their role should be established 
as participating team members and not as judges or umpires. As members of the 
business team, all departments, including the cost accounting department, are 
working tow^ard the same objective of steady growth in the profitability and size 
of the enterprise. 

Nearly all departments of a business are dependent upon the cost accounting 
department for information. Likewise the cost accounting department is 
dependent upon many of the other departments for the basic data from which 
costs are compiled and analyzed. This interdependence requires a complete anti 
willing cooperation on the part of all parties to assure that management will 
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receive and make use of timely and effective cost information. In the subsequent 
text some aspects of the relations with the more important departments are dis- 
cussed. 

MARKETING. The modern concept of the function of the marketing departr 
ment is much broader than that of the old sales or distribution departments. 
Today marketing includes the following elements; 

1. Planning of the product, including planning of the selling price. 

2. Market research. 

3. Advertising and sales promotion. 

4. Selling, including selection of distribution channels, distributors, agents, and 
types of retail outlets. 

5. Product service, including provision of renewal parts and in-and-out warranty 
service. 

6. Administration, including sales forecasting, budgeting, warehousing, finished 
stock inventory control, and order service. 

It is obvious that a marketing department having these responsibilities has a 
considerable need for cost information. This has prompted some businesses to 
establish the position of marketing cost accountant or distribution cost ac- 
countant to specialize particularly in the compilation and analysis of cost data 
useful to marketing management. This field of activity is not well developed by 
comparison with traditional factory cost accounting. There is, however, a grow- 
ing awareness of the need for concentrated effort in the application of cost 
accounting techniques to many of the marketing functions. 

Marketing management needs cost information for planning, for control and 
measurement, and for specific decision-making purposes. The types of marketing 
information may be delineated as listed under the next three headings. 

Planning Information. 

1. Estimated future product costs for establishing published selling prices. 

2 . Estimated ilistribution cost differentials to establish price structures for quan- 
tity discounts and for various sales channels. 

3. Cost and/or profit estimates and romparisons for alternative selling methods, 
sales plans, distribution points, warehouse stock levels, and advertising and 
promotion programs. 

Control Information. 

1. Actual cost and expense comparisons with budgets or standards for each 
supervisor. 

2. Reports on sales, costs and expenses, and net profit by product line, territories, 
classes of customers (channels of distribution), and method of sale. 

3. Unit handling costs in warehousing, shipping, and order service. 

4 . Cost trend reports on in-warranty service. 

Information for Specific Decisions. 

1. Product cost estimates for specific propositions involving custom-built equip- 
ment or other specials not listed in the price catalog. 

2. Variable product cost information to assist in directing sales effort to most 
profitable lines or for other special purposes. 

These data do not constitute a complete catalog of information for marketing 
but are representative of the service that cost accounting can render to this func- 
tion of the business. In addition, benefits can be produced in some operations by 
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joint participation of cost accounting and marketing personnel in the study 
or analysis of specific marketing problems involving cost considerations. The 
unique contribution of the cost accountant can be his knowledge of the behavior 
of costs and his analytical ability which has been developed through training in 
the disciplines of accounting. 

PRODUCT ENGINEERING AND DEVELOPMENT. The responsibil- 
ity for developing and designing new or improved products is normally assigned 
to a separate organizational component under an engineering manager. This de- 
partment maintains a close liaison with marketing personnel to assure that 
engineering effort is directed toward products and product features which will 
receive favorable customer acceptance. One of the important considerations in 
product design decisions is that the end product will yield an attractive margin 
to the business. It is essential that the prices planned by marketing be compared 
with cost estimates prepared by the cost accountant before designs are released 
for production. In today’s competitive business, various alternative designs for 
components and assemblies are considered by engineers, manufacturing planners, 
and cost accountants before final production release decisions are made. 

In addition to costs in connection with studies of designs, the cost accounting 
department feeds back to the engineering department information relating to; 
(1) spoilage and other extra costs incurred because of an engineering error or a 
cause attributable otherwise to engineering, (2) costs of correcting product 
quality difficulties attributable to engineering, and (3) costs of the engineer- 
ing function, analyzed by projects, by major types of expenditure, etc., compared 
with the budgeted costs. 

The cost accounting department is dependent upon engineering for much of the 
basic information required for preparing cost estimates and cost standards. The 
specifications of type and quantity of material to be used are issued by engineer- 
ing. This forms the basis for the ordering of materials and parts by the factory 
and also for the preparation of estimated or standard costs by the cost accounting 
department. Since designs seldom remain static, engineering authorizations for 
substitutions of material or for other changes are issued to the factory frequently, 
and these likewise must flow into the cost accounting department to be reflected 
in the product costing. These close interrelationships with engineering require a 
close coordination or complete integration of the paper-work systems between 
the two functions. 

MANUFACTURING. The manufacturing function includes all the work 
involved in converting the engineers’ design into a finished product ready for 
delivery to the customer or finished stock warehouse. This includes the function 
of purchasing in some business organization structures, while in others the pur- 
chasing function is set up under a separate executive who is not responsible for 
production. Most of the cost accountant’s time in a manufacturing company is 
devoted to working on costs incurred in the production of the product. It is in 
working with personnel in the manufacturing organization that he normally makes 
his greatest contribution to the success of the enterprise. 

The team of experienced British accountants who spent two months visiting 
American companies observed in their report for the Anglo-American Council on 
Productivity (Management Accounting), “The friendliness and understanding 
between the controller’s department and the production department is remark- 
able. The controller’s department is looked upon as an essential service to pro- 
duction.” 
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Heckert and Willson (Controllership) offer some specific examples of cost 
information which the accountant can secure and interpret for the production 
staff: 

1. Comparison of actual and standard man-hours or labor costs. 

2. Comparison of budgeted and actual manufacturing expenses. 

3. Comparison of actual and standard material costs. 

4. Comparative cost of different manufacturing processes. 

5. Maintenance cost of different pieces of equipment (foi ^ussistanco in del Di- 
mming when to purchase new machines). 

6. Standard man-hours required for anticipated production schedule. 

Industrial Engineering. While there is considerable difference of opinion as to 
exactly what is included in industrial engineering, it frequently includes (among 
other activities) time and motion study and rate setting, wage ineentives, job 
evaluation, plant layout, equipment specification, and development of operational 
sequences. In some cases “manufacturing engineering’" denotes approximately the 
same functions as “industrial engineering.” 

Basically the objective of industrial engineering is to provide the facilities and 
technical planning that will establish optimum production conditions from the 
standpoint of output, quality, and cost. The cost accounting department mii^-t 
work very closely with the industrial engineering group in estimating and check- 
ing the effects on production costs of the various alternatives constantl)'^ being 
considered and evaluated. A substantial share of the effort of the industrial 
engineer is devoted to attaining lower labor costs. (For methods to reduce laboi 
costs, see the section on Setting Standard Costs.) 

The operational steps for manufacturing each part, subassembly, or assembh 
are determined by the industrial engineering department and detailed on operat- 
ing planning cards. These cards show the work stations where each lask is lo 
be performed, describe the work to be done, and indicate the standard allowe)! 
time per unit of production and the applicable labor rate. The operation planmiiii 
cards are used by the cost accounting department to develop the standard laboi 
cost of each component and the complete product. In some companies cost per- 
sonnel and rate setters work from a single operation planning card file, and 
notification of changes is virtually automatic. IVhere this system or something 
comparable is not in place, cost personnel shoulil conduct periodic audits of 
standards to determine that their information is up to date. 

Purchasing. To the cost accountant it is important to establish a relation^hi]! 
with the purcha.sing activity that will provide for a free flow of information 
between the two organizations. The cost of purchased materials anil supplies in 
many products is equal to all the labor and other co^ts combined. Material and 
supplies, therefore, represent items in which the cost accountant should take a 
very active interest because of their relation to control and their importance 
as a source of substantial cost reductions. 

The assistance of cost accounting can be effectively used in such situations as 
the following: 

1. Where items of a somewhat special nature arc being purchased, cost estimates 
should be furnished as a guide to the purchasing department in evaluating the 
fairness of price quotations. 

2. Fluctuations in quality, grade, or size of material which affect direct labor 
costs, life of cutting tools, or other costs should be brought to the attention 
of the purchasing agent and product engineer by a request for change of 
source of supply, change of specification, or other action. 
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3. Cost of correcting faulty material should be reported to the purchasing depart- 
ment for billing back to the vendor. 

4. Cost of idle time and other extra costs incurred due to the vendor's fault of 
delivery or product quality should be reported. 

In placing business with vendors, good purchasing practice gives consideration 
not only to price but also to quality and service. The cost accountant should be 
alert to opportunities to assist in the evaluation of all three of these factors in 
terms of their effect upon the cost of operations. 

During periods when prices of materials are changing, the purchasing agent 
should keep the cost accounting department advised of important changes in 
quoted prices. This enables the cost accountant to revise product cost calculn- 
tions and to notify the.markcting department of the changes as a guide to accept- 
ing future orders. The purchasing agent should also assist the cost accounting 
department by furnishing latest price information when standard costs are being 
revised and when year-end inventory valuations are being determined. (For 
detailed descriptions of the purchasing activity, see Accountants' Handbook, 
Wixon, ed.) 

Production Control. According to the Production Handbook (Carson, ed.), 
''Production control promotes effective shop operation through its control of 
activities within the production department itself." It is primarily concerned 
with scheduling the activities in the manufacturing operation to meet the output 
objectives with optimum effectiveness. This includes: 

1. Planning and scheduling individual production orders in job shops or produc- 
tion rates in mass production operations. 

2. Determining the work load for each work center, and coordinating the use of 
manpower, materials, and machines for the production program. 

3. Determining the quantities of raw materials to be ordered and to be main- 
tained in stock and of component parts to be produced and carried in in- 
ventory. 

4. Preparing and releasing detailed instructions to the purchasing group and In 
the shop for ordering of materials and performance of work in accordance 
with the production plan. 

The production control department acts as the nerve center of the factory. It 
works closely with marketing in making shipping promises to customers, deter- 
mining production schedules, and making changes in schedules to meet the need> 
of customers. At the same time it must make these changes at minimum cost, 
maintain reasonable stability of shop employment, and keep inventories under 
control. Since it prepares and releases the ordering instructions for purchase of 
materials and performance of work in the shoji, it is obvious that the timing of 
the expenditure of money is largely in the hands of the production control func- 
tion. These instructions are the authorizations for purchasing to place orders on 
vendors and for the direct labor employee to cut metal in the shop. 

Production control is dependent upon other departments for the technical 
information included in its instructions. The engineering department provides 
the detailed material specifications, the quantity and quality for each part. 
Industrial engineering furnishes detailed operation planning to cover the 
processing of each item in the shop. The function of production control is to 
determine the production quantity and timing and to prepare and distributi' 
the necessary instructions to initiate activity. 

It is relatively easy for the cost accountant in many operations to become 
the production control man's severest critic when changes in schedules haA n 
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created excels costs, inventorieg have gotten out of control, uneconomical lots 
are being processed through the shop, or any one of a dozen other cost-increasing 
occurrences have taken place. This tends to demonstrate that a close working 
relationship between cost accounting and production control should pay off if 
warning signals could be raised in time to eliminate or reduce these cost leaks. 

Among the opportunities that cost accounting has to be of assistance to pro- 
duction control arc the following: 

1 Maintain meaningful analyses of actual inventories and develop and maintain 
^^ith iiiodiiction control a system of forecasting inventory levels based on commil- 
jiients for incoming vendor material, planned labor loads, and estimates of output. 

2. Furnish direct labor data by work centers which may be utilized in factory load- 
ing determinations. Standard direct labor data must be modified by past and 
expected future experience with respect to labor inefficiencies, such as rework, spoil- 
age, training time for inexperienced employees, etc. The cost accountant’s records 
i)f these items should be useful in providing a more accurate basis for calculating 
capacity of each work center. 

3. Furnish cost data required to calculate economical ordering quantities. Day-to- 
ilay calculations are frequently done by formula. The cost accountant’s judgment 
'liould be of A^alue in developing with the pioductinn control specialist a sound and 
leasonablc formula for the j)articular business. Specific cost information required may 
include set-up co.sts, costs of warehousing and handling invcntoiy, and obsolescence 
losses. 

4 Prepare analyses 1o pinpoint the probable arBa*s of cost increases which would 
lesult from schedule changes. Such analyses should be useful in assisting operating 
lUTsonnel to minimize costs resulting from such changes. 

The factory inventory is probably the greatest area of common interest 
between cost accounting and production control. In most shops, if the inventory 
increases abnormally during a month or if there is a sizable deficit between the 
book aiul ])hysii'al inventory at the year end, the accusing linger is raised at either 
of or both the.se two organizational components. The cost accountant is told that 
he must have imdercosted shipments all year and the production control man 
that he has let .someone steal or waste his stock. This area of common interest 
also provides an excellent opportunity for cooperation in minimizing the cost of 
taking the annual phy.sical inventory. The cost accountant usually is held respon- 
.'^ible for taking anil compiling the inventory. It is only with assistance from the 
production control and shop operations departments that an inventory can be 
taken in a reasonable period of time. In some companies, techniques have been 
worked out between cost accounting and production control which have eliminated 
the problem of interrupting production and have minimized the amount of over- 
time work involved in physical counts. One such technique is the use of 
perpetual inventory records on stock items maintained in ])rorlurtinii control for 
ordering and .stock control purposes. Actual precniint.s of stock are made during 
the several week.« preceding the physical inventory date, and perpetual inventory 
records are adjii.sted accordingly. At inventory date the .^tock card record bal- 
ances are used for inventory purposes. Cost accounting, to as.'^ure it'^elf of the 
accuracy of the procedure, makes test counts on inventory day for comparison 
with the perpetual inventory record. (For a detailed description of accounting 
for inventories, see Accountants’ Handbook, Wixon, cd.) 

Stores. The part of the production control function concerned with custody of 
materials and the maintenance of stock records is often referred to as "stores” or 
"storeskeeping,” which is closely related to cost accounting. 
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Heckert and Willson (Controllership) observe that the proper accounting for 
and control of materials have the following advantages: 

1. Reduce ineflifirnt u.se nr waste of materials. 

2. Reduce or pirvent productinn delays by reason of lack of materials. 

3. Reduce the risk from theft or fraud. 

4. Reduce the invest men! in inventories. 

5. May rrducr the in\ cstment required in storage facilities. 

6. Provide more accurate interim financial statements. 

7. A^^l^t buyers through a better coordinated buying program. 

The satisfactory operation of most cost accounting systems is dependent to a 
considerable degree u])on the performance of stores’ personnel. Although this will 
vary with different cost systems, the cost accounting department may require 
from storeskrepers such information as the following: 

1. The reporting of maLcrial quantities withdrawn from stock. 

2. The job numbers, operations, processes, or departments to be charged for 
materials withdrawn. 

3. A record of finished parts and products delivered to stockrooms from produc- 
tion. 

4. A record of returned materials, showing job numbers, operations, processes, or 
departments to be credited. 

5. A record of scrap delivered to stores. 

Usually finished parts and supplies are kept in the stockrooms until required, 
although some stocks of raw materials and parts are kept on the production floor 
rather than in centralized stockrooms. These are frequently referred to as open 
stockrooms and have been established in many shops to minimize material 
handling. Storeskeepers normally have control of all materials, regardless of their 
location, to minimize tlamage and pilferage and to assure proper reporting of 
receipts and ii'^age. Storeskeepers are especially trained to recognize the im- 
portance of material requisition':, returned materials credits, bills of materials, 
and other papers required b}^ cost accounting for jireparing the basic accounting 
entries to inventory anrl departmental expense accounts. 

Some companies locate stores records in the stockrooms where the material is 
located. Many ctunjianies, hnwcA'er, have found it advantageous from control and 
economy standjinints to maintain the stnri's records in the production control 
office, using either manual or mechanized methods. In addition to recording on 
these records the physical quantity data, it is also customary in some companies 
to carry unit cost information on the store's record. Under this system, stores 
personnel arc rcsponsilde for showing on withdrawal requisitions and other 
papers the unit price': for use by cost accounting in preparing accounting entries. 

In ^nnic coiniianies the stores rerortN are considered to be a part of the general 
financial rccortls of the conijinny in tliat they siqiport and recorrl the details of 
the inventory aiTOunts. As a miiiiimim the cost accountant has a sufficient 
interest to make or arrange for periodic audits of the system and records and the 
stores areas to a^^ure that the information he receives is accurate and that the 
materials, parts, anil products are being ndi’qiiately protected from a physical 
standpoint. 

Quality Control. The function of quality control is to assure that the final 
product meets engineering ^pecification^. This involves providing inspection ami 
test operations, at various .stages of the processing, on purchased materials and 
components, and on the final completed product. The proper planning and execu- 
tion of this function can have a pronounced effect upon the level of quality 
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performance attained in a shop and upon the total cost of the product. The 
quality control department determines what inspection operations and tests are 
required and interprets the results of the inspections and tests. To determine 
causes of excessive failures, it also makes analyses in conjunction with product 
engineering, industrial engineering, and shop operational personnel. 

Quality control and cost accounting have a mutual interest in the measuring 
and control of excess costs due to quality difficulties. Inspectors' reports furnish 
the basis for determining the quantity of good work produced, the quantity which 
is faulty, the work to be scrapped, and the portion of production that may be re- 
claimed through re^vork operations. In some companies these reports also assign 
the responsibility to the department or foreman causing the excess costs so that 
statistical reports by department or foreman may be furnished to management. 
The cost accounting department receives copies of inspectors’ reports authoriz- 
ing the scrapping of faidty material, parts, and products, and it then develops 
the dollar value of scrap for statistical reporting, developing of standard scrap 
allowances, and variances. 

Shop Operations. Shop operations is responsible for the day-to-day produc- 
tion activity on the factory floor, the manning and operating of the machines anti 
processing equipment which makes the product. There is a considerable difference 
among companies in the responsibilities assigned to supervisory personnel in slio]) 
operations. In some organizations foremen are assigned rather broad responsi- 
bilities (including such functions as dispatching and timekeeping) and play a 
major role in collecting cost data and other detailed information. Other com- 
panies limit foremen’s activities to supervision and training of direct labor per- 
sonnel and assign the clerical duties to other functional areas. 

Many of these clerical duties are of a liaison nature between shop operation^ 
and production control or payroll and cost accounting. The dispatching anti 
timekeeping functions are typical of the liaison work required between '^hop floor 
and office. The main assignment of dispatchers is to release orders to the shnj) 
to proceed with production of specific items. These clerks also check to see that 
orders are processed on schedule, using the standard manufacturing method, anrl 
that the parts are moved on to the next operation. Records are maintained of 
the status of each order and the quantities produced so that appropriate action 
may be taken as difficulties are encountered, such as shortages resulting from 
unusual scrap losses, delays due to machine downtime, etc. 

The timekeeping function is performed to assure accuracy of payroll pay- 
ments and to assist in the accounting for and control of labor costs. Direct labor 
employees’ time is divided between that applied to production work and that 
spent in indirect manufacturing work. The production work is covered by the 
standard labor value of cnmy)leted units of production and in some operations may 
be paid for on a piecework basis. The indirect manufacturing time is classified 
as to type and charged to the appropriate cost account. Descriptive statements 
relating to unusual incidents affecting costs should be entered on the time sheets. 

Both timekeeping and dispatching require a close contact with the work in the 
shop. It is also easily discerned that these two functions are closely related, al- 
though serving somewhat different purposes. In some plants the two functions 
have been combined under the direction of the production control department, 
the cost accounting department, or the foreman in shop operations. When such 
combinations are made, it is essential that the interests of the payroll function 
be adequately protected by requiring the paymaster to maintain a strong func- 
tional control over the timekeeping portion of the activity. 



416 


COST ACCOUNTING DEPARTMENT 


Regardless of who performs the clerical work related to shop operations, 
the foreman has the right to expect that he will currently receive information 
relating to the performance of his component. With respect to cost information, 
this should be supplied by the cost accounting department and should include 
significant analyses of labor costs and all other items for which the foreman is 
responsible. The cost accountant will also find many other opportunities to 
assist the foreman, such as making cost evaluations of employee suggestions or 
other cost improvement iileas, advi^ng him in connection with Vjudget prepara- 
tion, and calling to his attention unusual items of cost that the accountant ha< 
noted, such as high-cost supply items. Many of these helps can be rendered orally 
on a friendly basis. This type of contact is usually more effective than the written 
memoranda approach. 

INDUSTRIAL RELATIONS. The work of the industrial relations func- 
tion comprises the procedures involved in developing pay rate schedules for 
employees, employee benefit plans, personnel practices, health and safety meas- 
ures, education and training progranLS, negotiations with unions, and good public 
relations for the company. The effect of these activities on operating costs ha^ 
become of increasing importance during the past few’ years. For example, fringe 
benefit costs related to pensions, life insurance, hospitalization, paid holidays and 
vacations, unemployment benefit plans, and others have become the fastest rising 
single item of cost in many companies. The cost accountant needs to study cari'- 
lully all the fringe benefit plans in effect in his company to assure himself tha1 
he is making proper provision in his costs for their long-term as W’ell as their 
short-term effects (sec section on Labor Costs). 

It is very important that the controller and his organization work closely with 
industrial relations personnel when union contracts are being negotiated or when 
other matters having cost or record-keeping implications are being cunsidereil 
As an attorney who has had extensive experience representing industry in labor 
negotiations, Wayman (NAA Bulletin, vol. 35) writes, 

liJ my nwn experience, the computation of these fringe costs has gi'iuaally lieim 
(lone “under the gun’’ in negoliatinns by a lawyer or indu.strml relations man. iiMiig 
Ills own rule of thumb. This method is roughly comparable to guessing (he iiiiinhi'i 
i)f jelly beans in the jar in the drug store window. ... As a negotiator I welcome — 
nay, I yearn for — the help of the trained accountant before, not after, the deal is 
maile. Sooner or later management must recognize this and put the accountant into 
the front line combat team. 

Basic facts and figures relating to the effect on costs of union demands or of 
proposals made by the company should be prepared by the controller’s organiza- 
tion. Proposed contracts and contract change.s also need to be examined to deter- 
mine the record-keeping and other administrative requirements. These more 
frequently than not become the responsibility of the payroll department or 
involve the timekeeping function. During other periods, cost estimates of various 
types may be required for specific purposes in handling the industrial relation- 
liinction, such as the determination of cost of strikes, employee absent eei.sin, w’ork 
stoppages, time spent on grievances, accidents, and training personnel. 

A check list of possible functions of the controller in labor negotiations and in 
other industrial relations matters is given by Heckert and Willson (Controller- 
ship) : 

Directly in Labor Negotiation Matters. 

1. Develops and supervises the maintenance of company record.'^ which will pro- 
vide essential data for labor negotiations. 
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2. Analyzes the union contracts and suggests changes which may be desirable 
from a cost or operating viewpoint. 

3. In collaboration with the personnel manager, anticipates the data needed in 
negotiations, and takes steps to make such available. 

4. Serves as a member of the policy committee on collective bargaining. 

5. Determines the cost — perhaps in the aggregate — per unit of product. 

6. Supervises the gathering of outside financial data on pertinent matters. 

7. As requested by the negotiator, presents figure-facts and interprets them 
during the negotiations. 

8. Analyzes the probable effect on the operations of decisions reached in labor 
negotiations, and makes plans so that the policies and operations may be 
adapted to meet best the competitive economic conditions. 

9. Prepares financial data to secure public support, where necessary, in connec- 
tion with negotiations. 

Other Industrial Relations Matters. 

1. Renders the usual services related to pa 3 rroll matters — prompt and timely 
preparation of pay checks, maintenance of necessary records required by law, 
handling of payroll deductions, etc. 

2. Cooperates with the industrial relations department in interpretation of the 
contract provisions regarding wage payments as applied to the everyday prob- 
lems which arise. 

3. Assists in the development and installation of wage incentive systems. 

4. Assists the union in accounting matters, including statement preparation rela- 
tive to union business. 

5. Supervises or gives advice relative to credit unions, insurance plans, and 
similar matters. 

Hpckert and Willson point out that the degree to which the controller functions 
in such matters depends upon a great many factors such as: the size of the com- 
pany, type of accounting system, personality of the controller and that of the 
personnel or industrial relations director, type of bargaining, physical location of 
the offices, and relative rank of both executive^. 

ACCOUNTING. The cost accounting department has a close working rela- 
tionship to other departments in the controller's organization, particularly the 
general accounting, payroll, and budgeting departments. This arises primarily 
from the fact that each of these components is either dependent upon cost 
accounting for cost details, journal entries, and similar basic data or is responsible 
for providing cost accounting with material for its analysis and use. 

General Accounting. Neuner (Cost Accounting) describes the very close 
tie-in between general and cost accounting: 

Financial or general accounting is concerned with classification, recording, and 
intniprctation of business transactions so that periodically summary statements can 
be i)reparpd, indicating either the historical results of these transactions or the 
linancial condition of the business at the end of the final period. This accounting 
l)rovide5 management with the total cost of manufacturing a product or rendering 
a service. If there are many different products or services, the tolal results are not 
too helpful for control purposes. Therefore, it has become necrssaiy to expand the 
general accounting procedures so that it will be possible to determine the cost of 
producing and selling each article or of rendering a service, not at the end of the 
fiscal period but at the time the article is being manufactured nr the service is being 
rendered. Only by having immediately detailed figures of the cost of material, 
labor, and manufacturing overhead, as well as selling and administrative expenses 
for each product, can management exercise effective control. Cost accounting is 
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therefore an expanded phase of the general or financial accounting of a business 
concern, which provides management promptly with the cost of producing or selling 
each article or of rendering a particular service. 

An examination of the functions for which the general accounting department 
is normally responsible illustrates in more detail the day-to-day working relation- 
ship with cost accounting: 

1. Miuiitaining the controlling books of account: the general ledger, accounts 
receivable, and other ledgers iind reeords of original entry such as the voucher 
register. Detail lecords supporting certain entries to these accounts are retained in 
the cost accounting department and in the payroll department. In most instances it 
is noimal pi Lidice for these latter departments to be responsible for preparation of 
journal entries or summary data which is transmitted to general accounting for entry. 

2. Maintaining the plant asset records. Depreciation charges on building and 
equipment are prepared from these records and furnished to cost accounting. 

3. Prepaiing balance sheets, profit and loss reports, orders and sales statistics, 
and other summaiy reports. Data supplied by cost accounting are incorporated in 
many of these reports. 

4. Piejiaring tax returns, reports for insurance coverage, and similar legal or 
rorpmalp mfocinalion returns. The woik done by the post acpounting department 
in delermination of costs for inventory values is particularly pertinent to these' 
reports. 

5. Paying vendors’ invoices and making similar disbursements other than for 
payroll. This work is normally performed by the general accounting department, 
although in some operations the responsibility has been placed in the cost acpounting 
department. For its purposes, cost accounting must receive a memorandum of in- 
voices for direct material and various cost items or have the original invoice clear 
its records before passing to the general accounting office for payment. 

6. Billing to customers. The preparation of invoices to customers, their sum- 
marization, and recording is done by general accounting. Closely related to this work 
is that of making the corresponding entry for cost of sales. For mass production 
products this is normally done by applying standard unit costs for each model to the 
total units for cai-h model sold duiing the month. For custom-type equipment thi'«' 
becomes a problem of costing each individual shipment. Under either situation, the 
necessary cost information must be furnished to general accounting by the cosl 
accountant in order to permit making the cost of sales entry. 

Payroll. In recent years the payroll function has become sulTicientty important 
and complex in many companies to be established as a separate dejiartment. This 
component is responsible for determination of gross pay, payroll deductions, and 
net pay for each employee as well as the actual disbursement of moneys or a 
check to the employee. In addition, the maintenance of records of employee 
earnings, participation in benefit plans, and various other data relating to the 
employee are kept in the payroll file. The financial administration of employee 
benefit jdans and the preparation of withholding tax, social security, and unem- 
ployment tax returns are logically placed with the payroll function. (For dis- 
cussion of payroll see section on Labor Costs.) 

In some operations the timekeeping function is also under the direction of the 
payroll department, including the responsibility for accounting distribution of 
gross earnings of employees . In other organizations the cost accounting depart- 
ment may perform these functions. Since the timekeeping activity is basic to 
accurate payment of employees, the payroll manager will want to exercise at 
least functional control of this work. The joint interest of payroll and cost 
accounting in the control of payments for labor necessitates a flow of information 
between the two components under either form of organization. 
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Budgeting. A budget may be defined as an expression of a business plan in 
terms of money. Before final adoption, budgets and business plans are subjected 
to review and modification to permit laying out a course which will meet the 
profit objectives of the management. 

The budgeting department is assigned responsibility for planning and coordinat- 
ing the budget program and providing for the continuous comparison of actual 
results with the budgets. 

Much of the data required in preparation of the budget and in making 
analyses of subsequent comparisons of actual results with the budget originates 
in the cost accounting department. Operating managers in manufacturing and 
other functions rely heavily on the well-informed cost accountant for specific 
actual cost details and projections of cost trends in the preparatory budget 
work. During the year the cost accountant should assist operating managers in 
anticipating the trouble spots which will cause budget overruns on costs unless 
preventive action is taken. 

In discussing the functions of accounting in budgeting, Heiser (Biidgcling — 
Principles and Practice) points out that good budgeting requires a high Ipa'cI of 
account organization and accounting procedure and emphasizes that cost data are 
a prerequisite: 

Cost accounting is ... a "must.” Moreover, the use of standard cosl's, while not 
a prime requisite, greatly facilitates budgeting and other control procedures. Knowl- 
edge of unit pioduct costs, for all products, is needed not only in ]ji icing but also for 
fiicdilatmg the preparation of cost forecasts under varying condiiions of volume and 
sales mix, as well as for the prompt analysis of alternative courses nf action, ctin- 
siileration of which is an integral part of budgeting. Especially with refernnee to 
factory burden, budgeting relies heavily on accounting determinations. The detei- 
mination of the bin den absorption rate is a prerequisite to jiroduct costing, and 
the budgeting of burden items and related cash requirements constitutes a majoi 
task in budget preparation. For both these purposes, the accounts must iirovidn de- 
taih'd information of the i elation of burden to production volume. 

In his relationship with the budgeting department, it is expected that the cost 
accountant will assist in the evaluation of the budget. Management must have 
reasonable assurance that budgets are based on a good but attainable standard 
of performance and arc not based on laying out a "soft job” for the operating 
components. Within the controller’s organization the cost accountant, because of 
his intimate contact with day-to-day o])erations, is in an excellent jio^ition to 
make a valuable contribution toward the establishment of fair measiireirients. 
(For further details on budgets, sec the section on Cost Control, Biiflgets, and 
llcijorts.) 


Departmental Organization 

PLACEMENT IN COMPANY ORGANIZATION STRUCTURE. 

Organizing is one of the basic and inescapable functions of managing. Its purpose 
is to bring people together in the way that will provide the most effective work- 
ing relationships. Since organizing is more an art than a scienee, inilividual 
company structures show a variety of forms reflecting the judgments of different 
managements. With respect to the cost accounting department, there has always 
existed some difference of opinion as to whether it should be under the direction 
of the factory manager or under the accounting executive. Proponents for estab- 
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lishinp cost accounting under the manufacturing manager base their position on 
the following arguments: 

1. The cost accounting department is primarily concerned with keeping records 
and developing information relating to factory operations. 

2. It exists to serve the manufacturing organization and cannot properly do so 
unless it reports to the manufacturing manager. 

3 Its main objective is cost control. 

On the other side of the argument, the reasons for establishing the cost accounting 
department under the controller independent of the manufaeturing organization, 
are: 


1. Cost accounting work is merely one phase of the total accounting job, and it 
should be integrated with general accounting, payroll, and other activities of 
the controller. 

2. Values developed in cost accounting for inventories, costing of shipments, 
and various other financial statement purposes should be the direct respon- 
sibility of the controller. 

3 Tile kinds of work performed and the techniques used in cost accounting 
require an accounting specialist for proper direction. 

4. Cost accounting exists to serve the needs not only of manufacturing but also 
of marketing, product engineering, and general management. It should be 
placed in a neutral position to assure that information and reports are not 
unduly influenced by the manufacturing function and that a balanced service 
is performed for all functions. 

5. One of the major objectives of the cost accounting function is to assist man- 
agement in the direction and control of costs. This includes all costs of 
operating the business, not those relating only to manufacturing. 

Manufacturing companies have, in general, organized the cost accounting func- 
tion under the controller. This plan of organization has been given impetus in 
recent years with the increasing recognition of a new concept referred to a^ 
management accounting. Keller (Management Accounting for Profit Control) 
states that co^t accounting is the keystone of management accounting. With 
respect to organization for management accounting, Keller says: 

\\\ philips of miiniigpment accounting are condurted most effiriently if they am 
undpT Mip responsibility of the chief accounting officer. . . . This concentration of 
1 ('s'pnuMhility under the chief accounting officer is desirable for rnasnns of con- 
sistency, efficiency, and independence. Management accounHng information must bp 
consistent with the information recorded in the books if it is to be reliable and is to 
bp accepted throughout the organization. 

There appears to be little doubt that the arguments for placing re^jinnsibility 
for eo^t accounting under the eonl roller are logical and powerful. In single-plant 
l omiianies this pan be aecomplished readily in the organizational stnieture br- 
raiise the cost areountant can be authorized to report directly to the controller. 
In niultiplant operations a partial rom])roinise may be required under which the 
local cost accountant reports administratively to the plant manager and funr- 
tionally to the controller. A research study by the Controllcrship Foundation 
(Centralization vs. Decentralization in Organizing the Controller’s Department) 
states : 

Until further studies can be made on this point, the evidence cited here indicates 
that a division of formal authority over the factory accountant is entirely workable, 
provided that the controller’s department has acceptance and support of conii)iiny 
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manufacturing rxerutivps. A man can serve two masters, provided that the two 
masters are not working at cross-purposes. 

RELATIONS WITH CONTROLLER. The functions of the controller, as 
determined from a study of a number of company organization manuals, job 
descriptions, and interviews, are summarized (American Management Association 
Research Report No. 20) by Dale as follows: 

1. Proviihng basic information for managerial control through formulation of 
accounting and costing policiE.s, standards and procedures, preparation of 
financial stiitcmnnts, and maintenance of books of account; direction of internal 
auditing and cost controls. 

2. Budgeting and control of operations and results. 

3. Specific control artivitiE*s. 

a. General accounts, primary and subsidiary accounts; devising checks on 
the company’s financc.s and safeguarding its assets; checking invoices, ac- 
counts receivable and payable; controlling cash payments and receipts, 
Iiayroll accounts, fringe benefits, plant and enuipment records; cost ac- 
counting activities of the various management functions. 

b. Prejiaration and intcniretation of regular financial reports and statements 

c. Inventory control. 

d. Statistics. 

e. Taxes. 

4. Internal audits. 

5. Interpretation of control data. 

In the organizational structure the controller may report directly to the 
jiresidcnl or to the financial vice president. In some instances the functions are 
the responsibility of the treasurer. Dale’s study for the American Management 
Association showeil that in 5.9 of 141 companies of large .aiifl medium size, the 
controller (nr comptroller) reported directly to the president. A Controllers 
Institute commiltee recommeniled (Controller, vol. 20) that, “The controller 
should be an executive officer at the policy-making level responsible directly to 
the chief executive officer of the business. His appointment or removal should 
require the approval of the Board of Directors.” 

A major contriluition of the controllership function has been the assistance 
reiulered to nianagenient at all levels in the direction and control of operations. 
This a.-si^taiice is liased on furni.'hins: factual data and interpretations founded on 
.^ound accounting and costing principles. With res])pct to the relationship of the 
cost accountant to the controller, it should be kept in mind that figures compiled 
ill cost accounting are utilizeil at various management levels and become integral 
components of many reports, including those going to the board of directors. In 
])erforming the duties assigned to him, the manager of the cost accounting depart- 
ment has the specific responsibility to follow the policies and procedures estab- 
li^ied by the controller. This may be cnforceil by having the cost accountant rc- 
pert directly to the controller. In decentralized organizational structures, the same 
effect is sometimes accomplished by reserving to the controller the authority to 
approve in adv:inee all appointments to key financial positions in the operating 
divisions and to require the removal of any incumbents whom he considers inade- 
quate. 

Fig. 1 shows the organizational pattern of a single-plant company in which 
the cost accountant reports to the controller. In multiplant companies the cost 
accounting work is usually done at the plant locations. Under these conditions 
some companies maintain the direct-reporting relationship of the cost accountant 
to the executive controller. Other companies have found it desirable to establish 
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Single -Plant Company 



Fig. 1. Organization chart of single-plant company. 

a plant controller function reporting for administrative purposes to the plant 
manager and responsible funetionally to the company controller. This form of 
organization chart is shown in Fig. 2. 

Multiplant Company 



Fig. 2 . Organization chart of multiplant company. 
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STRUCTURE OF THE COST ACCOUNTING DEPARTMENT. The 

purpose of designing departmental strurture is to evolve a plan for organizing 
which is effective in meeting the objectives of the operation. The Controllership 
Foundation (Centralization vs. Derentralization in Organizing the Controller’s 
Department) suggests the following criteria for testing the effectiveness of the 
controller’s department: 

1. Docs it provide informational services of high quality? 

2. Does it perform these services at a minimum cost? 

3. Does it facilitate the long-range development of competent accounting and 
operating executives? 

This research report indicates that in the companies studied, accounting in- 
formation is used by management at various executive levels to answer three 
different kinds of questions: Score-card nuestions: Am I doing well or badly? 
Attention-directing question^?: What ])roblems should I look into? Problem- 
solving questions: Of the several ways of doing the job, which is the best? 

The Controllership Foundation study stales that, “there is generally much to 
be gained from separating, to a considerable degree within the controller’s depart- 
ment, the personnel and units responsible for each of the three major kinds of 
functions,” which are given as: 

1. Bookkeeping and preparation and distribution of periodic accounting reports. 

2. Assistance to the operiiling departments in current analyses of accounting 
information for score-card and attention-direcling purposes. 

3. Participation in the use of accounting information for problem solving on a 
special-studies basis. 

In approaching the problem of organizing the cost accounting function, the fol- 
lowing steps appear advisable: (1) Study the company organization structure 
and determine the management positions for which information service is to be 
jjrovided and the type of service required; (2) identify and inventory the work 
to be performeil; (3) group like kinds of work together; and (4) design each 
job to include sufficient work to challenge but not overtax the abilities of a 
normal, competent individual. 

Centralized Operation, lleckert and Willson (Controllership) list five basic 
considerations which influence the decision to the degree of centralized 
accounting structure : 

]. The management philosoijhy as to divisional responsibility. 

2. The availability of operating data. 

3. The size of operating divisioiiH or units. 

4 The geographic location of the operating units. 

5. The economies of the situation. 

In a small company with only one plant or in a small plant, the cost accounting 
department would normally operate on a highly centralized basis. The clerical 
functions of cost recording and routine reporting would be combined under 
one supervisor, and specialists in cost analysis and estimating would work under 
the close supervision of the cost accounting manager, as shown in Fig. 3. Com- 
munication of information to management would be largely through the controller 
or the manager of cost accounting. The controller would delegate only a minor 
amount of decision-making responsibility. 
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Fi^. 3. Organization chart of cost accounting department in a small plant. 

•Some advantages of a centralized organization are f^iven by Ileckert anrl 
Willson (Controllership) as follows: 

1. PiTiiiita greater flexibility in the utilization of existing pcrsDniirl anrl fa^ilities^ 
inrlurling the abilty to meet peak loarls. 

2. Frequently permils the utilization of merhanical equipment that might not be 
justificrl in a decentralized situation. 

3. May permit the utilizatinn of more qualified personnel, partieuljirly in the 
higher executive echelon, because of increased responsibilities. 

However, the authors observe that the extent to whirh these advantages may not 
be realized in a decentralized organization depends in large part on the size of the 
Ineal unit. 

Decentralized Operation. A post arcounting department may rleeentralize its 
iqierations in several ways and in varying degrees. The Controllership Founda- 
tion research report (Centralization vs. Decentralization in drganiziiig the Con- 
troller’s Department) gives five factors relating to the degree of decentralization 
f)f the controller’s function: 

1. The strurture of the accounts and reports. A decentralized aernunt structure 
is one that provides a maximum of information about individual .subordinate 
organization units. 

2. The geographical location of accounting functions. Geographical decentraliza- 
tion means locating the personnel of the controller’s department in the com- 
pany’s factories and district offlees rather than largely at the home oflice. 

3. Formal authority relations. Decentralization of formal authority means attach- 
ing accounting units directly to the oj^erating units whose activities they are 
recording. 

4. Loyalties. Decentralization of loyalties means encouraging accounting per- 
sonnel to regard themselves as members of the operating “team” to which 
they are providing service. 

5. Channels of communication. Decentralization of communication means build- 
ing up direct contact and communication between accounting personnel and 
the executives and supervisors of decentralized operating units. 

Not all these factors have an effect upon the organizational structure. For 
example, it is possible to operate a decentralized structure of reports and accounts 
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from a central accounting point. This may be the first step taken in a company 
which is beginning to decentralize its operating functions. As the operations grow 
in size and complexity, it often becomes desirable because of communication prob- 
lems or other factors to locate certain accounting personnel close to the managers 
of the operating components. The important move in cost accounting is to set up 
cost analysts to provide current analysis service to the local operating manage- 
ment and to serve in a liaison capacity between the central cost accounting 
organization and the oj)erating component. The structuring of the cost account- 
ing function in this pattern ai)i)ears in Fig. 4. 



Fig. 4. Organization chart of cost accounting department in a large plant with 

centralized cost records. 

Heckert and Willson ( Control! er.'^liii)) emphasize the advantages of de- 
centralization as follows; 

1. From u psych ologi cal vinwiiuint, ileuenlralization tends to increase the initiative 
of local management. The control respniisihilitie.'? aie more keenly felt. 

2. Local [)riginatiDn of data avoids some excuses for inactivity or poor perform- 
ance because “the report was too late,” or “the report was wrong.” This factor is 
partly psychological as to the benefiLs. 

3. Duplication (‘an be elimimited, particularly where the branch or plant also 
retains records so as to have current information or to "check up” on the home 
office report. Of course, if the I branch I records are maintained to have current data, 
this may be some indication that the wrong record was centralized. 

4. Under ordinary circumstances, .‘«i)cedier results can be attained. When the 
entire operation is under local control, every effort will be made to secure timely 
data. This should contribute to closer cost control. 

5. Wider accounting responsibility in the field is a means of training field per- 
sonnel for promotions and generally results in a more sound organization. 

6. Competent [branch] personnel can as readily prepare data for home office use 
as can the central organization. With an objective accountant on the job, perhaps 
even a better reporting of facts can be secured. Decentralization need not be a means 
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□f denying the necesaary data for e^iecutive control. For example, copies of the 
same reports going to divisional management could go also to home office manage- 
ment. 

7. Decentralization is not in opposition to uniformity. It adds some flexibility 
and still permits the application of accounting policies and practices Ihiough the use 
of standard forms and standard practice manuals. 

Heckert and Willson recognize, however, that decentralization is not always the 
best form of operation. 

In some organizations the cost accounting record-keeping function is de- 
centralized to parallel the operating departments. The principal jnirpose of this 
decentralized arrangement is to provide operating management with better access 
to records. In a single^ factory location, this may have only a small degree of 


Manager of Cost Accounting 
or 

Plant Controller 



Fig. 5. Organization chart of cost accounting department in a large plant with 

decentralized cost records. 


added value if the central records are well maintained and if the analysts are 
competent individuals. It is also usually found that the centralization of the 
rerord-keejiing function results in a rediirtion in cd^:! elerks or permits the 
application of machine accounting methods. Where this type of organizational 
structure is utilized, the decentralized cost units normally report to the manager 
of cost accounting or to the plant controller, as shown in Fig. 5, rather than to 
department superintendents or other operating personnel. 

Departmental Personnel 

PERSONNEL REQUIREMENTS. The personnel requirements of the cost 
accounting department inrlude individuals of supervisory and administrative 
quality and also a group whose work is limited in scope to clerical activities. 
While it is necessary to maintain high standards in the selection of clerical people 
in order to assure a satisfactory level of efficiency, the caliber of the supervisory 
and administrative personnel (cost analysts, cost estimators, etc.) will largely 
determine the contribution made by the cost accounting department to the 
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operating management. The importance of the personal qualities of the ac- 
countant is emphasized by the team of experienced British accountants who 
visited American companies under the auspices of the Anglo-American Council 
on Productivity for a two-months’ study of the relationship between accountants 
and management. In their report (Management Accounting) they wrote, 

. . to take no account of the personal factor in the preparation and use of 
figures is to overlook the determining factor in the effectiveness of the accounting 
branch of American companies.” 

Qualifications of Personnel. Many authors have set forth their ideas as to 
the qualities to be looked for in candidates for top accounting positions. Bastable 
( Control! ership and People) says: 

In discussing the desirable attitudes and capacities nf people worthy of develop- 
mrnl, the tendency is to enumciatc a formidable list of qualifications, the fulfillment 
of which would tax a supeiinan. Therefore, I would list four qualifications, each of 
which should he present in any individual considered for development: (1) ambition 
(o succeed, (2) cooperativeness, (3) intellectual capacity, and (4) intellectual curi- 
D'^ity — ppihapa w’hetted by a pinch of skepticism. 

Intellectual capacity was defined by Bastable in terms of Knight’s four qualities 
of an educated mind: (1) systematic, step-b 3 ^-step reasoning, (2) the capacity to 
select the relevant and the significant from masses of detail, (S) ability to present 
findings clearly, and (4) the quality of imagination. 

Keller (Management Accounting for Profit Control) has a more specific list of 
qualifications for accountants: 

To achie^ e (he objective of management accounting, the personnel of the account- 
ing department must (1) have an interest in, and knowledge of, all phases of the 
management and staff functions of the enterprise, (2) believ^e implicitly m a “profit 
anil los^” I'lummiic system, (3) lalc above average as persons, (4) rt'cognizp the 
need for cDiistaiit levision and improvement in the management accounting jiinces^. 
and (5) be skilled in the arl^ and science nf accounting. 

A discussion of some of the qualities important to cost accountants by Slade 
(NAA Bulletin, vol. 32) may be summarized as follows: (1) Be sufficiently 
versatile to comiiri’hend niul minister to the diverse needs of the several sections 
of the business in a practical manner. (2) Have good general knowledge of indus- 
trial accounting and costing techniques. (3) Have good mechanical shop knowl- 
edge. (4) Hav e insight into personal relations. 

The characteristics and qualities enumerated by most writers are of value in 
guiding investigation of general personnel requirements. The problem of filling 
actual positions in the organization, however, requires a somewhat more specific 
approach. The starting point for determining the specific personnel qualifica- 
tions required to fill a position in the cost accounting department is to prepare an 
outline of the responsibilities of the job to be filled. The second step is to write a 
specification for the educational background, previous experience or training 
required, and other particulars. For example, the requirements for a specialist’s 
job such as that of cost estimator will weigh mechanical shop knowledge heavily, 
while the position of supervisor-cost recording will give more consideration to the 
individual’s accounting knovvleilge and ability to direct the efforts of other people. 
This procedure enables the manager to have in mind when screening candidates a 
rather siiecific list of qualifications which are the most desirable and most likely to 
fit the job requirements. 
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Selection of Personnel. The problem of selecting the individual for the job is 
one of gaming as much knowledge as possible about each candidate. This is less 
difficult if the man is already employed in the organization and his on-the-job 
capabilities have been regularly appraised. In hiring new employees, it is neces- 
sary to rely upon a personal interview, recommendations of previous employers, 
aptitude tests, psychological tests, and similar techniques. The problem of select- 
ing men for a financial training program in one of the larger companies is de- 
scribed by MacKinnon (NAA Bulletin, vol. 34) : “Although the characteristics 
required for succc.s.s may be fully known, there still remains the problem of deter- 
mining in a very brief period whether each prospect has these characteristics or 
does not have them.” MacKinnon notes several Avays in which candidates can be 
appraised and the appraisal checked: 

1. Personal interview. 

2. Academie record. 

3. Record of extra-curricular activities. 

4. Record of work experience. 

5. Personal recommendations of college placement officer, professors, and former 
empIoyei*s. 

MacKinnon stresses the importance of the skill and judgment of the interviewer 
in the final determination. Although heavy weight is given to academic standing, 
it is indicated that consideration needs to be given to the effect on grades of extra- 
curricular activities, part-time employment, academic standards of the school, 
and relative standing of the individual in his class. 

PERSONNEL DEVELOPMENT. The type of j)ersonnel development 
program undertaken should be determined by the neerls of the business. There 
are at least two basic objectives of a development i)rogram: (1) to enable the 
individual to ilo a better job on his i)resent assignment, and (2) to train and 
broaden the individual for a more responsible po.sition. 

Gove (NAA Bulletin, vol. 30) outlines a i)rngram having as its primary objec- 
tive a better cost accoiinting operation, with the jiromotion of individuals as a 
by-product. The elements of this program are to: 

1. Provide a favorable climate for self-development. 

2. Tie in with a cninpany-wido program if available. 

3. Train new employees. 

4. Provide opportunity for extensive contarts with other segments of the 
organization. 

5. Offer job rotation. 

6. Take advantage of syiecial assignments. 

One of the imjiortant features of this program is the establishment of a favor- 
able climate through ilemoiist rating the interest of supervision in eneniiraging, 
aiding, and counseling einj)ln>'ees in jnirsuiiig a self-development program. Thi^ 
requires that suiiervisors take time for di'-cussion of the employees progress, 
'Suggest reading material, pass on information relating to operations of the eom- 
pany, and participate in other ways in the edurational process. 

Most personnel development programs include appraisal of the individual 
as a part of the jilan. As expressed by Schauer (Controller, vol. 2o), “any 
idan for iinprnvement of job ]ierformanre must include several simple practiral 
steps.” Schauer lists the^r steps a.-: 

1. Set up standards of pei fnniiance. 

2. Meaauip nr judge performance against such standards. 

3. Counsel with the employee and plan a program for improvement. 
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Schauer recognizes that setting up standards of performance is easier said than 
done, but he suggests that written job descriptions are a step in the direction of 
an objective standard. Measuring employee performance involves a judgment 
or appraisal which is then communicated to the employee at the same time that 
plans for improvement and future training are discussed. A sample appraisal 
form accompanying Schauer's presentation includes the following: 

1. Check list of behavior samples. This included forty specific items such as 

— "Has taken over the work of fellow workers at a critical time and handled 
it well.” 

— "Has been lacking in tact in telephone conversations.” 

2. Appraisal of performance on the job. 

(a) Knowledge of job. 

(b) Quality of work. 

(c) Quantity of work. 

(d) Work habits and attitudes. 

(e) Ability to plan and organize work. 

(f) Responsiveness to change. 

(g) Ability as a teacher. 

3. Appraisal of personal qualities. 

(a) Physical condition. 

(b) Ability to get along with others. 

(c) Ability to plan and inspire activity of others. 

(d) Judgment and common sense. 

(c) Ability to learn. 

(f) Power of analysis. 

(g) Power of expression. 

(h) Initiative. 

4. Two basic qiieHtions. 

— What is this person doing well? 

— What can this iierson do (o improv’e? 

5. kSpace to record dale on which the appraisal was discussed with employee and 

thf' results of disrussinn. 

Where einjdiasis is being iilaced on promotion, personnel development pro- 
grams become somewhat broader in scope. Hagamaii (Controllership and People) 
advocates a program that inclinles: (1) long-range planning of organizational 
structure; (2) personnel inventory, including jjresent incumbent and planned 
replacement for each key job; (o) periodic appraisal of job performance and 
potential ability of each person on the rejdacement table; and (4) program of 
individual development for each person. 

With respect to methods of personnel development, Hagaman says: 

The list nf methods to be used in a development jilan could be almost limitless. In 
our view, most of them involve tinvelopment at the work place and in the work 
situation. There are a number of other methods which are of great importance 
because they contribute hugely to a person’s background and his own individual de- 
velopment. However, unless they are translated into conscious action in the day- 
to-day rush nf activitie>, these other methods don’t contribute very much. 

He enumerates specific methods as follows: 

Within the realm of job performance, personnel development methods include: 
(1) organizational changes or transfers, (2) job rotation, (3) special assignments, 
(4) acting in superior’s absence, (5) committee assignments, and (6) acting as chair- 
man of task force on special problems. 

Other methods include: (1) after-hours educational classwork, (2) management 
schools and programs, (3) attendance at meetings or seminars, (4) public speaking 
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engiigemcnts, (5) instructorship in training program, (6) acting as chairman of meet- 
ings, (7) developmental reading, 18) observational visits, (9) piofessional soc.ety 
aclivitiea, and (10) community activities. 

Powlison (Controllership in Modern Management, Bradshaw and Hull, eds.) 
emphasizes the importance of putting the potentially good men in supervisory 
positions as early as possible and thtm watching them and aiding the development 
of their social skills. He comments: “The most serious of all personnel problems, 
as I see it, are those which concern individuals who have been permitted to reaidi 
maturity in their own personal development ami fairly high salary brackets 
before they learn to su])ervise others.” 

It may be concluded that the operation of a successful and effective cost ac- 
counting dejiartniEnt will ilejiend to a large extent upon the people in the oriran- 
ization. "Jlie two elements of seli'ction and develojiment of personnel are the 1 asis 
for continuance of high-(iuality jjerformance. This program should, in the Inna 
run, include provision for (1) careful selection of employees, (2) opportunity for 
self-develnijiiient, (d) apj)raisal of on-the-job j)erforiiiance together with counsel- 
ing of the employee, anrl (4) promotion to a.-signments of increased responsibility 
in accordance with the demonstrated capabilities of the individual. 
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Functions of Materials Accounting 

BASIC OBJECTIVES. In Fi^. 1, Vanre (Theory and Technique of Cost 
Accountinff) gives an over-all view of the doriiiiients, records, and accounting 
procedures used in the acquisition and processing of material and the shipping of 
finished product. This section is concerned primarily with the cost accounting 
aspects of materials. [Related topics are discussed in detail in the sections on 
Inventories and Purchasing in the Accountants' Handbook (Wixon, ed.).] 

If accounting processes, procedures, forms, and reports related to the acquisi- 
tion. storage, and utilization of materials ar^* to be effectively formulated, they 
need to be oriented to the following basic objectives: 

1. Physical control. Through carefully designed forms, procedures, and re- 
ports, accounting serves management by furnishing information needed to fulfill 
the responsibility of providing for the physical protection of investments in 
materials and supplies. 

2. Managerial decision making. It is the responsibility of management to 
plan production and related material acquisitions so that the right kind of mate- 
rials will be available at the right place at the time they are needed. This is to be 
accompli.^hed while at the same time avoiding over-investment in materials. The 
invoice cost of materials is only one element of total material costs. Other costs 
are those related to acquisition, handling, and storage. The objective of max- 
imizing profits requires the determination of the most economical quantity in 
which purchases of a given material are to be made. Information of this type 
needed by management for decision-making purposes should be made available 
through regular and special reports prepared by the cost accounting department. 

3. Financial statements. Periodic income statements and balance sheets are 
imj)ortant products of accounting efforts. Material costs have relevance to each 
of the^e statements. Accounting procedures related to accounting for materials 
should be formulated so as to facilitate preparation of these statements. 

MATERIAL COSTS UTILIZED. For income determination purposes, 
it is necessary to determine the cost of those materials incorporated or used 
in producing unit.^ sold. There i^ also the need to ascertain the cost of those 
materials written off during the period because of obsolescence, or physical damage, 
or deterioration. 

For balance sheet purposes, cost of materials acquired and not yet placed in 
production is needed for raw materials inventory. The cost of materials in 
process is included as a part of the cost of work in process. The material 
cost element included in unsold finished products is needed for presentation as 
part of the cost of Finished Goods Inventory. All of these are included among the 
current assets. 
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Fig. 1. Steps and documents involved in the acquisition and processing of mate- 
rials and shipment of product. 
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Physical Control 

NEED FOR CONTROL. Physical control of inventories is usually not a 
part of the accountant’s functions. Plcckert and Willson (Controllership, the 
Work of the Accounting Executive) state; 

Opnating [onlrDl of raw material and supply inventories penerally rests with 
either tlu' fartnry inanagnmenl or the puirliasing department. Where supply factors 
or markej conditions are inedoininant factors instead of production requirements, the 
jiuicliasing department is likely to be governing. In other instances where production 
is for stock, then the production-planning exei-utivp may be resiionsible. 

In order to make jiliysical control effective, however, there is need for adequate 
inventory records, lest cliecks of physical quantities, and inventory reports. 
These ordinarily fall within the area of accounting responsibilities. 

For many enterprises the investment in materials and supplies rejiresents a 
very significant jiart of their total current assets. In some of these inventories 
are found materials ami siipiilies which are about as easily misappropriated 
and perhaps about as much desired by some employees as cash. A manufacturer 
of jewelry, for example, iierp.''Sarily carries some high-value gems and metals in 
stock. A jirodurer or user of electronic ])arts having in stock some pans that are 
usable in the manufacture of liigh-fidelity sound equipment may have personnel 
on the payroll who asscmlile or rejiair high-fidelity equipment as a hobl>y. Under 
such conditions it is desirable to jirnvide for the jibysical control of tlicsc assets. 

CONDITIONS ESSENTIAL TO EFFECTIVE PHYSICAL CON- 
TROL. Th ere are several comlitioiis which are essential if there is to be effective 
])h>>ical control of malerial.'>. 

Designated Areas of Responsibility. 11 is necessary that the organization of 
the stores deiiartment i)roviile for well-defined areas of responsibility. Bliss 
(NAA Bulletin, vol. .‘12) staj(‘> tliat: “It is neces'-ary to centralize the authority 
for controlling inventories, wherever practical, at one level of management and 
to one ]iersnn. In ailditioii, re^iinnsibility for each inventory location must be 
assigned to one individual, making certain that there is no overlapping of respon- 
silnlity or authority.” 

Suitable Storage Facilities. A second condition necessary for effective jiliysi- 
cal control is aJetiiiate storage facilities. The degree of protection required will 
depenil upon the type of material to be protected. Those of relatively great value 
that have many alternative uses and which are small enough to be easily con- 
cealed require a high degrei' of protection. A screened-in area should be provided 
for the safekeeping of such materials. Only the custodian^ should havi‘ access to 
this storeroom. Issues of this type of material will usually be made over the 
counter on the basis of duly aulhorized requisitions. Adequate storage facilitiE\s 
for l)ulkicr items may consist of large storage areas such as warehouses with 
aceess limited to one entrance, at which point the custodian exercises his control 
functions. 

Orderly Storage Arrangement. In each storage facility it is desirable that 
there be a systematic storage arrangement. It is easier to take a physical inven- 
tE)ry when items are stored in an orderly manner. Test checks may be made with 
a minimum of effort and may be undertaken more frequently. Storeroom per- 
sonnel are likely to feel a greater degree of responsibility for their actions because 
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they know that discrepancies almost certainly will be detected and explanations 
required. 

Adequate Accounting Records. Physical control is facilitated by the pres- 
ence of a dependable set of accounting records. Accountability presupposes that 
there is information with respect to the quantities of materials for which each 
custodian is accountable. Keller (Management Accounting for Profit Control) 
states : 

The records must show quantities entering, on hand in, anil leaving each storeroon. 
or operation. Then when shortages orcur, it is possible to concentrate vigilance on 
a small area and thus detect the cause quickly. The very fact that a good system 
of control through records is in operalion will prnviilc a strong psychological deler- 
rent to individuals who, otherwise may be tempted to carry some of the products 
away. It is a major link in the chain of internal control procedure. 

As in accounting for cash, it is desirable that accounting recognition be given 
to materials as these are received. Accountability is thereby iminediately estab- 
lished. Accounting entries should reflect movements of materials as they occur. 
The receiving report constitutes the initial recognition of accountability. A 
materials movement report may be useil to reflect movement from the rceeiv- 
ing area to the storage area. This has the effect of shifting the accountability 
from the individual who originally received the materials to the custodian respon- 
sible for the materials being placed in his storage facility. As these materials are 
withdrawn from this general storage area and moved to storage facilities in the 
factory, material transfer reports reflect the transfer of a rcniiiit ability from the 
custodian of the general storage area to the individual cu^todi/ms of the various 
storerooms in the factory. 

Definite Designation. Every item of material handled should have a definite 
name and should always be dealt with under that name. In storing, every lot. 
unit, or article should be marked or labeled -'O that it can be identified easily in 
the storeroom. In addition to the identification of the goods themselves, there 
should be a plan of identification carried out in all jiarts of the storeroom by the 
following methods: 

1. The storeroom should be seetinnalizeil, anil only goods of one particular class 
stored in each section. In order to identify the sections, signs should be sus- 
pended from the ceiling in each section, or ntherwise located, so as to indicate 
the general type of goods stored in that section. 

2 . Signs or bin tag^s should be attached to bins, racks, pans, and shelves to indicate 
the particular materials stored therein. 

3. A general storage plan should be posted in a convenient location which may be 
used as a guide by those unfamiliar with the location of mati'rials within the 
storeroom. 

4. Finding lists should be prepared showing the various sections, aisles, anrl 
storage spaces of the storeroom and the class of goods stored in each. 

Use of Code. Even though each item has a definite name assigned to it, it 
may be desirable also to assign a code or symbol designation to each item. The 
use of symbols may make it unnecessary in many situations to write out the full 
name of the item being recorded, the symbol designation alone being sufficient 
identification. The use of symbols rather than lengthy name designations foster:- 
accuracy in identification of materials because there is le.^s temptation to u.-e 
abbreviated symbol designations or otherwise accept something less than the 
assigned designations. The use of symbols rather than complete names of parts 
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is better suited to machine acrnunting because less space is required to identify 
each item of material, thus freeing spares on machine cards and forms for other 
desired information. (For discussion of ma rhino accounting see section on Basic 
Cost Records.) The development and use of a suitable system of symbols con- 
tributes much to the effiriont hanilling of, and accounting for, stores. NAA 
Research Series No. .S4 (Cbissification and Coding Techniques to Facilitate Ac- 
counting Operations) observes that: 

. . . growth in the volume anti variety of materials used has. in many companies, 
railed for improved ninnagerial control over costs of materials anrl also over costs of 
paperwork relating thereto. Classification and rorling are essential steps in establish- 
ing and maintaining this control. 

FREE ACCESS MATERIALS. Decisions regarding the accounting pro- 
cedures to be employed as well as physical protection to be provided for the 
various types of inventory items .'-houlil be made alter giving appropriate con- 
sideration to such factors as the value of the items, \olume used, and risk of loss. 
Many firms have found it advisable to place an adf'quate supply of low value, 
high volume items in shoj) areas where they are to be iiserl, thereby reducing the 
need for employee tri])s to stock issue rooms. Clark (NAA Bulletin, vol. 3H) 
states: 

Almost every company and every drparhnent of each r*ompany will have a great 
iiimiber of items that ari' readily available to employees wi1l»oiit a signed requisi- 
tion. For example, the l■nnll)Jlny garage may have such it fans us cotter ])ins, rivets, 
screws, washers, valve cajis, lock washers, greases, etc. Tlu'si* items luna' all been 
charged out to expense at llu' time of recoriling the vendor’s in\’oici\ 

Clark describes another free access material prneedure used by the Portland 
General Electric Company. This inventory category is called truck stock. 

The .stock consists of connectors, fuses, service wire, service knobs, some guy wire, 
ri few cross-arms, and all the miscellaneous accretions made by the line foreman or 
rig driver. The truck stock is replenished by requisitions on storeroom stock from 
time to time, and such rcplcni.shments arc charged to the accounts apfiropriate for 
the use as reported by the foreman. 

The foregoing description illustrates some modifications and adaptations of 
usual procedures in order to achieve efficiency in operations and economy in 
record keeping. The justification is to be found in the over-all reduction in cost to 
the company. 

SYMBOLIZATION AND CLASSIFICATION PROCEDURE. The 

process of symbolization ami cl as.sifi cation involves two steps: 

1. Determine tlie number nf itfun.s anti the nature of each. 

2. Group similar items iiilo “classes” and assign names to the.se clas.ses. Similar 
classes may bn further coiiibined into more inclusive clas.^Jcs with appropriate 
descriptive designators. 

SYSTEMS OF STORES SYMBOLIZATION. V arious .schemes of sym- 
bolization are used in indu.^try. (The use of code systems on accounts is discussed 
in detail in the section on Go'-t (Classification.) The more common code system.s 
used for stores arc discu.«sed in subsequent paragraphs. 

Alphabetic System. In an alphabetic or letter code Lsystein, letters are chosen 
to represent particular cla.^^sifi cat inns. Since the alphabet con.sists of 26 letters, 
each position in the code has 26 possible letters as compared with ten possibilities 
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for any one position under a numerical system. This feature makes possible a 
coding system in which fewer planes or positions are required. 

Where relatively few rlassifications arc involved, assignment of letter designa- 
tors is sometimes arbitrarily made. Assignments are made haphazardly rather 
than in a manner which will facilitate memorization. 


Mnemonic System. The mnemonic code system is basically an alphabetic 
system but one in which code designators are assignetl with the objective of easy 
memorization. For example, MS may be used to designate machine screws. Addi- 
tional letters can be u>ed to suggest tyjies of niatcriids. MSf may indicate 
machine screws — copper; MSB, machine >crew. — bras>; MSS, machine screws — 
stainless steel, etc. 

Mnemonic corlc desigjiators may also be assigned to aid in associating parts 
with a given jirodiict. For example, EF may be a part of each code designator 
related to a type of electric fan being inaimfaclured. If large aiirl small sizes are 
being i)rnduceil, this di'>tinclion can be accomplished by adding L [)r S to the EF 
code. The letter A may be used to iilentify armatures; B, bearings; S, switch 
control: etc. 


Code Description 

FFLS Electric fan, large, swilch 

EFSB Electric fan, small, bearings 

EFI/A Electric fan, large, armature 


Simple Numeric or Sequence System. Under this code system, numbers are 
assigned to classifications as need arises. With regard to assignment of numerical 
code designations to materials, each time a new ty])e of material is acquired, the 
next highiT number in the sefiuence is assigned to it. E^nih'r this system one may 
find, for exaiuide, the following list of numbers with relateil i)arts as de^crilK'il: 


Code Number 

101 

102 

103 

lot 

10a 


Part Description 

14" machine screw. 1" long 
machine sciew, 1" lung 
4' X 8' X Vt" steel jilale 
•%" macliinc scinw, 1" long 
V 2 " X 10' gah anized pu^e 


The obvious ilisadvantage of this simple numerical sequence is that there are 
no memory aids incorporated in the system. Under such a system individuals 
recording code numbers on purchase requisitions, purchase orders, receiving re- 
ports, ami materials requisitions slijis sprinl much time searching for code 
numbers in material code books. 

Numeric System. Under this coding system, sometiiue^ calletl the group 
tem, the fir^t or basic numbers indicate speeitic classes, with subsequi’iit digits 
used to describe subclasHrications. For example, the basic digits for machine holt^ 
may he dti. The next two digits can be used to designate the diameter. Additional 
numbers can be ailded to indicate length. 

Code Number Part Description 

Sfiim Machine hnlt, Vh" rlirim.. 1" long 

363S15 Machine bolt, ■%" fliam., Ui*" long 

36782 Machine bolt, TV' diain.. 2" long 


If the user of the rode can reinemlier that the basic digits “36” designate 
machine bolts, the remainder of the rode number is easily remembered because 
they are dimensions. 
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Decimal System. Enterprises using this system usually assign numbers in such 
a manner that each digit represents a subgroup or subaccount of the previous 
digit. For example, an automobile manufacturer may assign the number to 
an assembled wheel. The following code numbers may be used to designate com- 
ponent parts: 


Code Number Part Description 

16.1 Tire 

16.11 Valve stem 

16.111 Valve 

16.112 Valve cap 

16.2 Brake drum 

16.3 Nuts 

16.4 Disc 

16.51 Iiinec bearing 

16 52 Outer bearing 


The principal advantage of a decimal system is its capacity to expand to 
accoinnindate new items. Its primary disadvantage that it may become cumber- 
some when a basic unit has many major subassemblies consisting of many minor 
assemblies which in turn consist of mimeroiis siibas'^emblies. 

Block System. Blocks of numbers are reserved for specified clas,«ifications. 
Fur example, in the materials category for stock ledger piiriinses, 7500-7541) may 
be assigned to basic raw materials, 7550-7590 to maiiiifacTiiring supplies, 7600- 
7000 to manufactured parts, etc. Unassigned numbers should b(‘ iirovidcd to 
accommodate subsequent expansion. 

Combination Systems. Some firms have found it advantageous Id combine a 
mnemniiic and numerical or decimal system. Thus a manufacturer using various 
grades and thicknesses of plywood may use the following code: 

Code Number Description 

PW IKl Plywood, Vs" lliink, Isl grade 

PW 142 Plywood, thick, 2nil grade 

PW 3Sl Plywood, %" lliirk, l.sl graile 

A MATERIAL AND EQUIPMENT CLASSIFICATION. The Detroit 
Edison classification of materials and equipment is arranged so that items of a 
similar nature are automatically brought together into grniqis of related items. 
For exam])le, all +ools, regardless of the department using them or of the partic- 
ular pfiuiiimeiit for which they are rle.^ignetl, are phieed in Iwo classes (one class 
for hand tool-: and the second class for power tools) and all ware and cable in 
one class. There are G8 main groups nr classes which, in turn, are diviiled into 
350 subclasses. To illustrate, packing and gaskets of all kiiuls arc grouped to- 
gether into Class 5li, entitled Packing and Gaskets, which is organized in four 
subclasses : 


56-0 Rod, shaft, and valve-stem packing. 

56-1 Sheet packing. 

56-2 Gaskets. 

56-3 Miscellaneous packing. 

The arrangement of the items according to the department by which they are 
used was not attempted, so there is no group which brings together all the items 
used by a particular department. Likewise, the arrangement of the items accord- 
ing to the u->e whii h i- made of them was not attempted, so there is no group for 
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all the items used, as, for example, in substation construction work. Both these 
arrangements, by department and by use, Trere considered and eliminated by the 
company's standards committee. The arrangement of the items in the Standards 
Catalog according to their nature brings together items which are similar, and 
such an arrangement facilitates standardization. Furthermore, the arrangement 
eliminates the duplicate listing of items, which is unavoidable in a classification 
based upon departmental responsibility or upon the use to which items are put. 
The arrangement adopted makes it relatively easy to find an item for which 
search is being made. However, there is added to this Catalog an index of items 
arranged alphabetically for the convenience of those desiring to use the alpha- 
betical method of finding an item for which they are looking. 

It is a general principle of the classification that parts are listed with the 
assemblies to which they belong. Thus an oil-switch tank is placed with the oil 
switch to which it belongs and is not placed with a miscellaneous collection of 
other tanks. An exception is made for appliance repair parts, which are in special 
subgroups of their own instead of being listed under the appliances to which they 
belong. 

Each item in the Standards Catalog bears an Edison number of seven digits. 
The first two digits indicate the main class in which the item belongs, the third 
digit designates the subclass, and the last four digits constitute a serial number. 
Thus the number 54, '1-02110 means that the item belongs in main Cla>‘^ .54 Valves, 
Subclass 3 Globe Valves and has been assigned the serial number 023(1. Spare 
parts generally bear a serial number commencing with eight or nine. Thus, a 
spare part for an Air Heater (which is classified in Cla.^s 40, Subclass 3) might be 
numbered 403-8134 or 403-0075. An exception to thi^ general rule occurs in 
Class 0 Appliances, in that repair parts are in separate subclasses from complete 
appliances. 

The complete classification is given in the accomjiaiu ing table. 


Classification of Material and Equipment 


ApPLI ANTES 

O.t Appliances 

00 Appliance Parts 

001 Range Parts 

002 Water Heater Parts 

003 Refrigerator Part.s 
004t 

005 Iron Parts 

006 Coffee Maker, Percolator and 

Teakettle Parts 

007 Toaster Parts 

008 Clock, Mixer, and Roaster Parts 

009 Miscellaneous Parts 

Electrical Appliances 
014 Clonks 

016 Coffee Makers and Percolators 
018 Cookers and Hotplates, Griddles, 
Grills, Roasters, Casseroles 
022 Farm Equipment 


026 Food Mixf‘i\s 
028 Freezers, Hoine or Deep 
032 Heaters. Wat er 
036 Irons, Household, Tailor and 
Travel 

040 Irons, Waffle 
044 Ironing Machine 

054 Ranges, New 

055 Ranges, Used 

056 Range Accessories 
058 Refrigerators 

062 Teakettles 
066 Toasters 

071 Misc. Cleaners, Vacuum and At- 

tachments 

072 Conditioners, Air 
074 Dryers, Clothes 
076 Fans 

080 Heaters, Space 

081 Heating Pads 


t Unassigned subclasses, e.g., 004, 010, Oil, 012, 013, etc., are reserved for possible 
expansion. 
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ClasBification of Material and Equipment (Cont’d.) 


092 Kitchen Equipment, Cabinets, 
Dishwashers, Disposal and 
Sinks 

083 Lamps, Bulb, Floor, Health, Heat. 

Range, Reading 

084 Electric Bed Coverings 

085 Radio and Television 

086 Timers, All Kinds 

088 Washing Machines 

089 Miscellaneous Electrical Appli- 

ances 

Building Materials 

10 Masonry and Concrete Material 

10-0 Cinders, Gravel, Sand, 
Crushed Stone, etc. 

10-1 Lime, Plaster, and Cements 
10-2 Brick, Terra Cotta, Vitrified 
Sewer Pipe, Tile, etc. 

10- 9 Miscellaneous Masonry and 

Concrete Material 

11 Cut and Artificial Stone 

11- 0 Marble 
11-1 Slate 
11-2 Granite 
11-3 Alberene 

11-4 Artificial Stone 
11-9 Miscellaneous Stone 
12t 

13 Lumber 

13-0 Yard Lumber 

13-1 Millwork 

13-2 Timbers 

13- 9 Miscellaneous Lumber 

14 Poles, Crossarms, and Other Wood 
Line Material 

14- 0 Poles 

14-1 Crossarms 

14- 2 Other Wood Line Material 

15 Building Insulation and Lumber 
Substi tut PS 

15- 0 Panel, Plaster, and Wall 

Board 

15-1 Building and Roofing Papers 

15-2 Composition Shingles, etc. 

15- 9 Miscellaneous Building In- 

sulation and Lumber Sub- 
stitutes 

16 Paints and Similar Protective Coat- 
ings 

16- 0 Enamels, Paints, and Syn- 

thetics 

16-1 Pigments 


16-2 Lacquer 

16-3 Stains and Sealers 

16-4 Fillers 

16-5 Vehicles (Oils, Thinners, 
Driers, etc.) 

16-6 Shellac and Varnish 
16-9 Miscellaneous Paints and 

Similar Protective Coat- 
ings 
17t 

18 Glass and Glazing Material 

18-0 Clear Sheet (Window) Glass 
18-1 Polished Plate Glass 
18-2 Obscure (Rough) Glass 
18-3 Wire Glass 
18-4 Glass Mirrors 
18-5 Glazing Material 
18-9 Misrellancous Glass 
lot 

Hardware 

20 Builders’ Hardware 

20-0 Bars, Plates, and Rods 
20-1 Braces and Brackets 
20-2 Hooks and Holders 
20-3 Knobs, Handles, and Pulls 
20-4 Bolls, Catches, and Latches 
20-5 Locks and Padlocks 
20-6 Door Checks, Springs, and 
Stops 

20-7 Hinges and Door Hangers 
20-9 Miscellaneous Builders' 
Hardware 
21t 
22 ) 

2^1 General Hardware 
22-0 Abrasives 

22-1 Carts, Wagons, Wheelbar- 
rows, Push Trucks, etc. 
22-2 Furniture Shoes, Casters, 
Cart Wheels, etc. 

22-3 Buckets, Cans, Containers, 
Funnels, Kettles, Mnas- 
iires, Pails, Pans, Pots. elc. 
22-4 Fencing 

22-5 Hose and Hose Fittings 
22-6 Ladders, Staging, Scaffolds, 
etc. 

22-7 Lanterns, Flashlights, and 
Torches 

22- 8 Lubricating Equipment 

23- 0 Welding and Soldering 

Equipment 


t Class numbers reserved for possible expansion of the classification. 



5-10 


MATERIALS 


ClaBsifi cation of Material and Equipment (Cont’d.) 

33-5 Steel Castings 
33-9 Miscellaneous Castings 


23-1 Clamps, Hangers, and Straps 
23-2 Fittings for Wire Rope and 
Chain 
23^ Springs 
23-4 Adhesives 

23- 9 Miscellaneous General 

Hardware 

24 Line Hardwaie 

24- 0 Distribution ) Alphabetical 

Y-Network | Airangcment 

25 Fasteners 

25- 0 Anchors, Inserts, etc. 

25-1 Bolts (Including Studs) 

25-2 Nuts 

25-3 Cotters, Washers, etc. 

25-4 Brads, Nails, Spikes, etc. 
25-5 Screws, Screw Eyes anil 
Screw Hooks 
25-6 Rivets 

25-9 Miscellaneous Fastenei-Ls 
26t 

27 Hand Tools 

27- 0 (Alphabetical Arrangement) 
2S Power Tools 

28- 0 (Alphabetical Arrangement) 
29t 

Metals 

30 Iron and Steel 
30-0 Shapj’s 

30-1 Concrete Reinforcing Steel 
and Accessories 
30-2 Iron and Steel Wire 
30-3 Bands, Bars, Plates. Sheets, 
etc. 

30-5 Structural SI eel for Trans- 
mission Line Poles, 
Towers, and Outdoor 
Substa Lions 

30-9 Miscellaneous Iron and Steel 
31t 

32 Nonferrous Metals 

32-0 Aluminuiii 
32-1 Brass 
32-2 Bronze 
32-3 Copper 
32-4 Lead 

32- 9 Miscellaneous MetaL 

(Monel, Nickel, Soldt'r. 
Zinc, etc.) 

33 Castings 

33 -0 Aluminum Castings 

33- 1 Brass Castings 
33-2 Bronze Castings 
33-3 Copper Castings 
33-4 Iron Castings 


34t 

Mp^riiANicAL Equipment 

35 Building Service Equipment 

35-0 Budding Heating Equipment 
35-1 Refuse Burners 
35-2 Refrigerating Equipment 
35-3 Water Coolers 

35- 9 Miscellaneous Building 

Service Equipment 

36 Chain. Rope, Cord, etc. 

36- 0 Chain 
36-1 Wire Rope 

36-2 Fiber anil Synthetic Rope 
36-3 Cord, Twine, String, etc. 

36 9 Miscellanpoiis Chain and 
Rope 

37t 

38 Hoisting Machinery and Eiiuipment 

38-0 Platform Elevators 
38-1 Cranes 
38-2 Hand Hoists 
38-3 Power Hoists 
38-4 Hoisting Equipment 

38- 9 Misi-ellanenus Hoisting 

Machinery 

39 Mechanii'al Powi'r Transmission 
Equipment 

39- 0 Belting and Accessories 
39-1 Piilley.s 

39-2 Bearings, Bushings, Boxe'?, 
Hangers, etc. 

39-3 Clutches, Collais and 
Couplings 

39-4 Drives, Drive Chains and 
S])! ockets 
39-5 Gears 

39-9 Miscellaneous Mechanical 
Power Transmission 
Equipment 
40t 

41 Conveying and Trenching Machinery 
anil Equijiment 

41-0 Gravity Conveyors 
41-1 Camtinuous Conveyors 
41-2 Jet and Pneumatic Con- 
veyors 

41-3 Misrellaneous Conveyors 
41-4 Conveyor Equipment 

41- 5 Treiirliing Machinery anil 

Equipment 

42 Siierial Purpose Machinery 

42- 0 Bagging Machines 
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43 Stokers, Burners, and Coal Prppaia- 
tion ICqiiipmcnt 

43-0 Burners 

43-1 Stokers 

43- 2 Coal Breakers, CriLshers, 

Pulverizers, etc. 

44 Boilers, Economizers, Superheaters, 
and Air Preheaters 

44- 0 Boilers 

44-1 Economizers 

44- 2 Superheaters 
44^3 Air Preheaters 

45 Prime Movers (Inclurlingf Connected 
Generators) 

45- 0 Turbo-generator Units 

45-1 Turbines 

45-2 Steam Imgiiies 
45-3 Internril Combust ion 
Engines 

45- 4 Water Wheels 

46 Condensers. Evaporators, Heaters, 
and Water Purifiers 

46- 0 Condensers 

46-1 Evaporators 

46-2 Water Heaters 

46- 3 Water Purifiers 

47 Pumps and Compressors 

47- 0 Pumps 

47-1 Air and Gas Com])ressuis 
48t 

4D Air and Flue Gas Cleaning and 
Handling Apparatus 

49-0 Air Filters anil Supplie.s 

49-1 Air Washers. Coolers, and 
Humidifiers 

49-2 Fans 

49-3 Air Healers 
49-4 Dust CdIIlm'Iois, Precipita- 
tors, etc. 

49- 9 Miscellaneous Air and Flue 

Gas Apparatus 

50 Oil Separators, Reclaimers, Coolers, 
etc. 

50- 0 Oil Separators 

50-1 Oil Reclaimers and Purifiers 

50-2 Oil Filters 

50-3 Oil Coolers 

50-4 Oil Apparatus Accessories 

50- 9 Miscellaneous Oil Apparatus 

51 Pipe and Tubing 

51- 0 Steel Pipe and Tubing 

51-1 Wrought Iron Pipe 

51-2 Cast Iron Pipe 

51-3 Copper Pipe and Tubing 

51-4 Brass Pipe and Tubing 
51-5 Lead Pipe and Tubing 


51-6 Aluminum Pipe and Tubing 

51- 9 Miscellaneous Pipe and 

Tubing 

52 Pipe Fittings 

52- 0 Pressure Fittings 

52-1 Drainage Fittings 

52-2 Soil Pipe Fittings 

52-3 Railing Fittings 

52-4 Pipe Frame Fittings 

m 

54 Valves 

54^0 Angle Valves 

54-1 Check Valves 
54-2 Gate Valves 
54-3 Globe Valves 
54-4 Safety or Relief Valves 
54-5 Float, Foot, and Regulating 
Valves 

54-6 Cocks (Plug Valves) 

54- 9 Miscellaneous Valves 

55 Piping Specialties and Plumbing 
Fixtures 

55- 0 (Alphiibetical Arrangement) 

56 Packing and Gaskets 

56- 0 Rod, Shaft, and Valve Stem 

Packing 

56-1 Sheet Packing 
56 2 Gaskets 
56-9 Miscollaiieous 
57t 

58 He; it Tn'-ulatinii 

58-4 Jnsulatiiig Cements 
5K-J Pijip Insulation 

58- 6 Block Insulation 

5S-9 Miscellaneous Heat Iiitiula- 
tion 

5!) Refrartories 

59- 0 Fire Brick 

59-1 Fire Clay Fillers 
59-2 Refractory Cements 

59- 9 Miscellaneous Refractories 

Control Apparatus and 
Measuring Instruments 

GO Mechanical Control Apjiaratus 

60- 0 Temperature Controls 

60-1 Pressure Controls 
60-2 Volume Controls 
60-3 Speed Controls 

60- 9 Miscellaneous Meehanical 

Control Apparatus 

61 Mechanical Mea.suring Instruments 

61- 0 Temiierature Measuring In- 

struments 

61-1 Pressure Measuring Instru- 
ments 
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Gl-2 Weight and Volume Meas- 
uring Instruments 

61-3 Time Measuring Instru- 
ments 

61-4 Velocity Measuring Instru- 
ments 

61-5 Dimensional MnaMiring 
Instruments 

61-6 Chemical Ctjniposilion 

Measuring Instruments 

61- 9 Misf-ellaneous Mechanical 

Measuring' Instruments 

62 Relays 

62- 0 Current Relays 

62-1 Differential Relays 

62-2 Distance Relays 

62-3 General Purpose and Specific 
Relays 

62-4 Pilot Wire anil Auxiliary 
Carrier Relays 

62-5 Dirt'ctional Overnirrent, 
Powi'r, and Products 
Helays 

02- 6 Tuning Relays 
62-7 \'f)ltagi‘ Relays 

62- 9 Mi*«cr‘llan eons Relays 

63 Electrical Measuring Instruments 
(exiTid Eli’ctricity Meters) 

63- 0 A II I meters 

63-1 Voltmeteis 

03- 2 Wattmeters 

63-3 Varmetei'i 

63-4 Frequency Mi'teis 

63-5 Power Factor, Reactive 

Factor, and Phase Angle 
Meters 

63- 9 Miscellaneous P^lectrical 

Measuring Instruments 

64 Electricity Meters 

64- 0 Watthour Meters 

64- 1 Demand 

ELECTHirAL EquirMENT 

65 Molnrs. Generators. Rectifiers, and 
Controls 

65- 0 Motors 
61-1 Generators 

65-2 Motor-generator Sets, 

Rotary Converters, etc. 
65-3 Carbon Brushes 
65-4 Controls 

65- 5 Rectifiers 

66 Transformers. Regulators, and Re- 
actors 

66- 0 Power Transformers 

66-1 Distribution Transformers 


66-2 Street Lighting Trans- 
formers 

66-3 Instrument Transformers 
66-4 Distribution Voltage Regu- 
lators 

66-5 Reactors 

66-6 Capacitors (Static Con- 
densers) 

66-7 Tap Changer Mechanisms 
66-9 Miscellaneous Transformers 
and Regulators 
67t 

6R Circuit Breakers, Switihes, and 
Jumpers 

68-0 Oil Circuit Breakers 
68-1 Air Circuit Breakers 
6B-2 Disconnecting Switches 
6R-3 Safety Switches 
68-4 Conti ol Swit dies 
68-5 Household Switches 
68-7 Jumpers, Plugs, and Jumiier 
Plug Receptacles 
68-9 Miscellaneous Swatches 

m 

70 Fuses 

70-0 125 Volt Fuses 

70-1 250 Volt Fuses 
70-2 600 Volt Fuses 
70-3 4800 Volt Fuses 
70-4 24.000 Volt and Higher 
Fuses 

70-5 Fuse Paris 
70-6 Fuse Carrieis 

70- 9 Miscellaneous Fuses 

71 Electrical Wire and Cable 

71- 0 Bare Wire anil Cable 

71-1 IMagnet and Resistance Wire 
71-2 Weather-Resistant 

(Wealherproof Wire) 

71-3 Insulated Wire and Cable 

71- 9 Miscellaneous Electrical 

Conductors 

72 Electrical Connectors and Terminals 

72- 1 Connectors, Sleeves, and 

Terminals 

72- 9 Miscellaneous Electrical 

Connectors and Terminals 

73 Cable Supplies and Underground 
Conduit 

73- 0 Underground Conduit and 

Fittings 

73-1 Junclion and Service Cable 
Terminal Boxes 
73-2 Cable Protectors 
73-3 Cable Splicing Material 
73-4 Cable Supports 
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74 


75t 

7R 


77 

7S 


711 


80 


Sit 

S2 


73- 9 Miacellaneoua Cable Sup- 

plies 

Wiring Supplies 

74- 0 Building Conduit and Fit- 

tings 

74-1 Steel Boxes, Cabinets, anil 
Panels 

74^2 Rrreptacles, Plugs, anrl 
Sockets 

74-3 Lighting Fixtures anil 
Accessories 

74-5 Cutout Bases (Fuse Blocks) 
74-G Special Switchboard Equip- 
ment and Supplies 
74-9 Miscellaneous Wiring Sup- 
plies 

Electric Insulation and Insulators 
76-0 Insulation 
76-1 Insulators 

76- 2 Insulator Hardwari' 
Lightning Arresters 

77- 0 (Arranged by Voltage) 

Pot heads 

78- 0 Disconnecting Pothi'afK 

78- 1 Non-disconnecting Potheads 
Sti i‘ct Lighting Eipiipineut 

70-0 (Xnt uspfl. Formerly Ovrr- 
heafl Street Lighting 
Equipment) 

70-1 (Xnt used. Formerly Under- 
ground Street IJghting 
Equipment) 

79- 2 0 lobes, Reflectors, and Re- 

fractors 

79-3 Luminaires 
79-4 Posts 
79-5 Supports 

79- 9 Miscellaneous Street Light- 

ing Material 

Ti.'imps 

80- 0 Miniature Lamps (16 Volt 

and under) 

80-1 28 to 32 Volt Laiiqis 

SO-2 120 Volt Lamps 
80-3 Street Lighting Lamps 
80-!) Miscellaneoiis Lamjis 

rommuni cation and Signaling 
haiiiipment and Supplies 
S2-0 Telephone Equipment anil 
Supplies 

82-1 Radio Equipment ami Sup- 
plies 

82-2 Signs, Markers, Identifica- 
tion Tags, etc. 


82-3 Bells, Buzzers, Horns, 

Whistles, Annunciators, 
Semaphores, etc. 

82- 0 Miscellaneous Communica- 

tion and Signaling Equip- 
ment and Supplies 

S3 Batteries ami Battery Equipment 
and Supplies 

83- 0 Storage Batteries 
83-1 Dry Batteries 

83-2 Battery Chargers, Equip- 
ment, and Supplies 
84t 

Mispellanedus Materials 
85t 

86 Special Railroail Equipment, Mate- 
rial, and Supplies 

86-0 Locomotives 
86-1 Railrniid Cars 

86- 2 Track Material 

87 Motor Vehii-le- and Equipment 

87- 0 I’nssengnr Automobiles 
87-1 Tnicks, Trailers, anil 

Diggers 
87-2 Ih’actors 

87 - 3 Valves and Caps 
S7-D Miscellaneous Motor 

Vehicle Equipment 

88 Fuel (Except Oil) 

88- 0 Coal 
88-1 Coke 

88- 9 Miscrllaneous Fuel 

89 Lidiri rants, Oils, Greases, and 
Petroleum Products 

89- 0 Furl Oil 

80-2 Lubricating Oil 
89-3 Gasoline 

89-4 Insulating Oils and Com- 
pounds 

8,0-5 Greases and Lubricating 
Compounils 

80-6 Paraffin and Waxes 
89-7 Tar, Asphalt, etr. 

80-9 Miscellaneous Lubricants, 
Oils, Greases, and Petro- 
leum Products 
90t 
Olt 

92 Chemicals, Dnigs and Compounds 
02-0 Chemicals 
02-2 Cleaners and Polishe.s 
92-3 Disinfectants and Exter- 
minators 

92-9 Miscellaneous Compounds 
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ClasBification of Material and Equipment (Cant’d.) 


93 Textiles 

93-0 Fabrinatpd Tnxtilrs 

93- 1 Unfabricaterl Tcxtilnsi 

94 Medical Equipment and SupplipR 

94- 0 Medical Equipment 
94-1 Gauze and Bandages 

94-2 Medicinal Compounda and 
Form 111 as 

94- 0 Miscellaneous Medical Sup- 

lies 

95 Janitors’ Equipment and Supplies 

95- 0 (Alphahclicg-l Arrangement) 

96 Oflita' Equipment and Slationery 
Supplies 

96- 0 Furniture, Lockers, and 

Shelving 

06-1 Office Machines 

96-2 Paper 

96-3 Printed Forms 

96-^ Books, Magazines, etc. 

96- 5 Other Stationery Supplies 

97 Restaurant Equipment and Supplies 

97- 0 Restaurant Equipmenl 

97-1 Food 

97-2 Sundries 


|| Items Not Otherwise Classified 

08-0 Explosives and Firearms 

98-1 Safety Equipment 

98-2 Fire Fighting Equipment 

98-3 Household Furniture and 
Furnishings 

98-4 Nursery Supplies 

98-5 Si)ecial LnVioralory Equip- 
ment 

98-6 Special Const runti on Equip- 
ment and Materials 

98-7 Plating 

98- 9 MiLScellaneouR 

99- 0 Rubber Goods 

99-1 Leather Goods 

99-2 Bags, Barrels, Boxes, etc. 

99-7 Removed Material, Not 
Processed 

99-8 Salvage [1 Material Held for 
Sale 

99-9 Material Returnable to 

Vendor (Reels, Drums, 
Lagging, etc.) 


Managerial Information 

BUDGETS FOR MATERIALS. As company njicrations and organization 
become more and more complex, the managerial problems of planning, coordinat- 
ing, and controlling activities become more dillicnlt. ALany business ailminis- 
trators have found budgeting and budgetary controls to be useful tools in meet- 
ing these problems. Matz-Curry-PYank (Cost Aceoiinting) describe luidgeting 


... a method fur coordinating the combined intelligence of an entire organization 
inlo a plan of action baseil upon iiast iierformance anti governeil by a lational 
judgmcnl of factors that will influence the course of the business in the future. . . . 
It is an exacting and rigorous analy.sis of the past and a careful calculation of prob- 
able and desired future operations Tlie ol)jeflivp is to substitute deliberate, well- 
conceived, aslute luisiness judginenl for accidental success in rnlerprise managi'iiirnt. 

Basis for Materials Budgets. Tin' sales forecast is usually the starting point 
in budget juaqiaratioii, although in some firms availability of raw materials or 
]irodu Clive faeililies may be the factors which determine the level of artivity to 
be used as the bases for iilaniiing future 0])eratinns. In cases where the quantity 
of raw materials available is the factor limiting the volume of aetivity, the mate- 
rials budget is directly derived from the forecast of the quantity of materials that 
will be acquired by the firm. In other rases the ilemand for the product may far 
outstrip the ability of the firm to .c:ati.«fy that demand, and the out]nit is limited 
by ])hysieal facilities capable of proilucing the desireil iiroilucl. In this situation 
the materials builget will be geared to oiieration at cajiarity. 

In most situations, however, a forecast of demand for the various products 
manufactured is the basis for the preparation of related plans. The quantity to 
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be produced will be the forecasted sales quantities, modified as necessary to 
achieve the desired changes in finished goods inventories. On the basis of this 
production forecast, expected materials requirements can be determined. 

According to Heckert and Willson (Business Budgeting and Control) the prepa- 
ration of the several related budgets for materials, purchases, and inventories 
involves a determination of the following: 

1. The quantities of raw materials to be used. 

2. The time when such materials will be required 

3. The cost of materials to be used. 

4. The quantities and value of materials to be carried in the inventory. 

5. The quantities and cost of materials to be imrrhased. 

6. The timing of purchases. 

7. The quantity and value of work in process to be carried in the inventory. 

8. The quantity and value of finished goods to be carried in the inventory. 

9. The methods to be employed m controlling material costs and inventory 
quantities and values. 

Relation to Other Budgets. The materials budget is prepared by executives 
of the manufacturing department and is related to the production budget (dis- 
cussed in the section on Cost Control, Budgets, and Rpi)orts) and the purchase 
budget (described in the section on Purchasing in the Accountants’ Handbook, 
Wixon, ed.). The production budget determines the quantities of finished product 
to be manufactured; from this the materials budget is developed, showing the 
c>timated quantities of each tyjie of raw material neeiled for the planned produc- 
tion. The purchase budget is develojied from the materials budget and shows the 
estimated quantities and prices of each type of raw material to be iiurchased and 
the timing of these ]mrchascs. The purchase budget may be influenced very mueli 
by the level of inventories dLvired by top management. Inventory level is tran>- 
latctl into s])ecific details in the materials inventory budget, which accounts for 
the difTerences in tlie quantitit's used in the m;iterials and ])urcliase budget. 

Lenhart and Defliese (Montgomery’s Auditing) point out that: 

It is imjKii’tant to tlie siiccessful operation of any business that the capital tied up in 
inventories be kept at a miniiniim consi.stent with operating requirements. An inter- 
ruption of production or the In.sh uf sales lierause of failure to receive materials oi' 
'■supplies at the right time ran be extremely expensive. An invenlory should be a live 
a.sspl; the turnover of each item should be known and related to the requirements 
for its use in terms of minimum and maximum quantities iletrrmined with reference 
to the dnmanrls for it and the time requirements for reorileiing and delivery. 

The principal materials budget purposes are stated by Wclsch (Budgeting: 
Profit-Planning and Control) as follows: 

1. Tn provide quantity data for the ])urrhasing department so that raw material 
purchases can be properly planned and budgeted. 

2. To provide quantity data so that the raw material costa of production can be 
budgeted. 

3. To provide data for establishing inventory quantity standards for effective 
control of raw material inventory levels. 

4. To provide data for determination of cash requirements (cash budget) for raw 
material purchases. 

5. To provide data for raw material control. 

Methods of Estimating Quantities. In a number of industries the quantity 
of each kind of raw material needed per unit of finished product is readily deter- 
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mined. In these cases the materials budget may be prepared by applying these 
unit requirements to the number of units scheduled for production in the produc- 
tion budget. Where a standard cost system is in operation, the standard con- 
sumption rates should be used as the basis for the materials budget. 

When the nature of the manufacturing process makes it difficult to determine 
precisely the amount of raw material needed per unit of finished product, the 
following methods are suggested by Welsch (Budgeting: Profit-Planning and 
Control) : 

1. Ratio of the physical volume of producliou to the quantity of each kind of 
raw material. This ratio for the past months or year ran be calculated from 
historical records and adjusted for new or changed conditions. 

2. Ratio of raw material used to some measure of production, sucli as direct labor 
hours or direct machine hours. 

3. Ratio of material cost to direct labor ro.st 

4. Ratio of material cost to some measure of productive output, such as direct 
labor or machine hours. 

It is advisable to check the reasonableness of the estimates produced by any 
method by comparing them with historical results. 

Indirect materials and factory supplies are sometimes included in the mate- 
rials budget along with the direct materials, but it appears that it i< more usual 
to include these indirect items in the manufacturing overhead budget (see sec- 
tion on Manufacturing Overhead and Normal Capacity). 

Economical Buying Quantity. The choice of the q^iantity of a material to 
order at a given time is determined by balancing the cost of acquisition against 
the cost of owning the materials. Several formulas have been developed for use 
in determining the most economical quantity in which inirchases inaj'^ he made. 
The accompanying formula is given by Matz-Curry-Frank (Cost Accounting) : 



where Q = number of units for most economical order. 

C = cost of placing an order. 

*S = number of units consumed in one yeui 
\J = unit price of materials item. 

7 = assumed annual interest rate. 

A = annual carrying cost per unit. 

Assume: 1,000 units of material No. 115005 are used i)er year, for wliiih 

Unit cost = $5.00. 

Cos! to process an oriler = $8.00 
Annual interest rate = 5%. 

Annual carrying cost per unit = 30^. 


(The last item a.^sumes 12''/r annual carrying cost. $5-^2 — average investment per- 
unit. $2.50 X 127r = 30?^ annual carrying cost per unit ) 

Most economical order quantity: 


4 


2 X $8 X 1.000 
$5 X + 30(f 




1 6.000 

0.55 


126 5 
0.74 


= 171 units 


Matz-Curry-Frank use the accompanying table to demonstrate that in this ex- 
ample "the order cost and the carrying cost are approximately equal when the 
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order quantity approaches 171 units, and that other order quantities are not as 
economical. . . 


Annual 

Usage 

Orders 
per Year 

Units per 
Order 

Dollars per 
Order 

Order 

Cost 

Carrying 

Cost 

Total 

Cost 

S5.000 

1 

1,000 

$5,000 

S 8 

1300 

3^308 


2 

500 

2,500 

16 

150 

166 


3 

333 

1,665 

24 

100 

124 


4 

250 

1,250 

32 

75 

107 


5 

200 

1,000 

40 

60 

100 


6 

167 

835 

4S<^ — 

^50 

08 


7 

143 

715 

56 

43 

99 


R 

125 

625 

64 

37.50 

101.50 


10 

100 

500 

80 

30 

110 


The foregoing formula takes into consideration some of the more important 
factors to be considered when determining the most economical purchase quan- 
tities. There arc other questions, however, which under some conditions may be 
of equal or greater importance. 

Since the formula is sul)st:intially based on past experience, the results obtained 
by its use should be modified as necessary to reflect changing conditions. For ex- 
ample, there may be evidence indicating a change in demand for the products 
being manufactured by a firm. The result is that some of the materials which have 
been purchased on the basis of past experience would not be needed and under con- 
ditions of a changing market would become obsolete while in the firm's storeroom. 
At best it would be necessary to dispose of the surplus materials, but there would 
be the pos^sibility of being unable to recover the costs incurred as a result of pur- 
chasing, handling, storing, and finally disposing of these materials. 

The formula will also have limited usefulness when materials are subject to 
physical deterioration. In this case poor storage and handling facilities would 
also be factors influencing purchase-quantity decisions. Moreover, departures 
from calculated purchase quantities may be made because of management's 
desire to assume a speculative position with respect to inventories. 

For those types of materials which are readily obtainable, it may be practical 
for budgetary purposes to ignore minimum quantities and to budget materials 
acquisitions on an equal basis with material requirements as derived from the 
production budget. For low-value materials that are combined or used in definite 
proportions, it may be possible to budget by including only a dollar amount, 
derived by comparing costs incurred for these items in the past with unirs pro- 
duced and thereby obtaining a dollar cost per unit for these materials. This rate, 
adjusted for changes in prices expected, can be related to planned production to 
obtain the dollar cost to be budgeted. These, of course, would be determined hy 
months or shorter periods, if appropriate under the circumstances. 

MANAGERIAL CONTROL REPORTS. The budget as adopted is a re- 
flection of the planned course the business is expected to follow. To conserve the 
time of management, management by exception should be employed to the 
extent practicable. Where business activity is proceeding according to the adopted 
plan, managerial attention is not required. It is in the areas where deviations 
from the planned course of operations are being experienced that there is need 
for managerial attention. ^Managerial control reports may serve as effective 
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managerial tools if designed to highlight departures from plan, if they indicate the 
probable reasons for the departures, and if they suggest remedial action. Lewis 
(NAA Bulletin, vol. 33) states: 

. . . Any report shows a static situation or one developing significant changes. If it 
indicates change, it should also direct attention to the significant reasons for the 
change and offer recommendations for any necessary action. If this program is 
followed, management will not need to refer to mimerous supplementary reports or 
request special studies and analyse.? in order to decide upon proper action to achieve 
desired re.sults. 

If standard costs are being employed, the difference between the artual and 
the .standard unit cost may be autnmatirall3^ produced for reporting to manage- 
ment. It may be that an unneee.ssarily high iiriee was paid for materials, or it 
may be a .situation in which a priee increase occurred which was not anticipated 
when the budget was prepareil. These instances may refiuire managerial aetion 
such as modification of the .celling price of the company’s jiroduct, adjusting the 
working rapital requirements if the eo?t price is to remain at the higher level, 
or perhap.s deciding that some other types of materials may be .substituted at 
a lower post (see section on Analysis and Control of Standard Cost Variances). 

Materials Usages. With regard to usage of materials, Heckert and WiH.'^on 
(Business Budgeting and Control) state: 

The very haflis of material quantity control is to know in advance how much mate- 
rial should be used on the job, to secuie frequently information as to how actual 
performance compares with standard during the iirogre.ss of the work, and to take 
corrective action wheie neceh.sary. The .suiiervusor ip.sponsible for the use of materials, 
as well [IS his suiierinr, .'^houlrl be aware of these facts. At the lowest supervisory 
level, details of I'acli oiieiation and piocess should be in the hands of those who 
can control usage At higher levels, of cour.se, onl.v over-all re.sull.s need be known. 

A change in the amount of materials used in each unit of finished prodiiet will 
nece.s.sitate a revi.sion of the purrha.se budget with its related effect on working 
capital requirements. Where jiroduction sehedules are revi.'^ed downward on the 
basis of changes in demand for products or change in the polir\'' with regard to 
the quantity to be carried in inventories of fini.''hed goods, material requirements 
will be clianged, and purchase budgets and cash requirements will be correi^pond- 
ingly affected. Revisions in usage factors may require revi.=inn of minimum quan- 
tities and .standard quantities to be ordered. Changes in prorurement time and 
conditions may also make it desirable to change minimum quantities. 

Inventory Control. Heiser (Budgeting Principles and Practice) ob'^erve.s 
that: “Inventories merit the closest attention at all tifne.=. A con.stant review of 
.stock iniisl lie inaintained and dcAuations from planned accumulation promptly 
reported. Both failure to eonforiu to tlie budget and the neeil for budget changes 
.should be observed a.s soon as jinsMble ” 

Periodically it is advisable to review the relationship between quantity of each 
type of material of significance in the inventory with it.s utilization. With respect 
to inventory rnntrol, Howard and Upton (Introduction to Business Finance) 
state that: 

Efficient management of inventories demands that both over- and under-inve'^lment 
111 these a-ssets be avoided. Too much rapital tied up in inventorie.s results in a 
lowered rate of return and the possibility of substantial loss from decline in market 
value ; too small an inventory is likely to reduce the volume of business and proper 
servicing of customeiB. 
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Inventory turnover is computed by dividing^ the quantity on hand into the 
quantity consumed during a period. It may also be expressed as the average 
number of days’ supply of material on hand. If, for example, 18,000 units were 
requisitioned during a six-month period and the inventory on hand at the end 
of that six month period was 6,000 units, the inventory turnover for the six- 
month period would be three. The ending inventory would be large enough to 
lake pare of the requirement^ for material of that tyjie for approximately 60 ilays. 

Substitution of Materials. Van Sickle (Cost Aupounting) state.-' that the 
engineering or produetion ponfrt)! departimait ha^ the re.-'jion.^ibility of providing 
for; 

1. Th(‘ piopei quality of niateiials for earh inanufarlured piodupl 

2 The proper quant ily speeifirations fur each ]iroilurtifm order. 

3. The proper testing of materiul.s rereived to ensure eonformanre with the 
si)Pi‘ifiPMtions a.*? ordered. 

4. Tlie pro])ei flow of materials firim the storeioom into the prodiiution depart- 
ment.s. 

Where alternative material grades aie available for use in manufarluring a 
given juoduet, jire.sumably the engineering department would choose the grade 
W'hich rpHilts in the least total manufacturing eost. In some ea.'xcs a manufar- 
tiirer may have dilTerent grades of the same general tyiie of materials in .stork 
for various u.ses. It is po.s^ible that materials other than the grade selected Viy 
the engineering dejiartment may be substituted in cases wh-^re specified materials 
are not available. These .substitutions may have an unfavorable effect on cost of 
end product and .should be watched carefully. 

Each ‘-t ore.sk eeper in charge of a .storeroom may be required to .submit a report 
of substituted materials to his supervisor when substitutions have been made. 
Thv follow-up u.sually consists of a review of the related stock ledger card to 
(leterniine the eause of the shortage. The inability to furnish material as needed 
may have been caused by .such circum.-'tances as failure to place a iiurchase order 
in acenrdance with procurement instructions, delay on the part of the supplier, 
or unexpected demands for that type of material. If the material deficiency ^va.s 
caused by failure to plane a purchase order as iniheated by .staterl instructions, 
steps can be taken to prevent a recurrenee. If the .supplier failed to ship a.s 
promptly as could normally be expected on the basis of pa.st experience, the 
(lupstion should be raised whether or not this represents a permanent change in 
procurement time wdiich needs to be considered when determining the minimum 
quantity for that type of material. If there w\as an unexpected and unusually 
heavy usage of this type of material, there may be no need to change minimum 
stork level or standard order quantity. If the unu.sual utilization repre.scnts the 
beginning of a higher-quantity utilization of materials of this type, however, it 
may be necessary to change procurement instructions with re.spect to minimum 
quantities and standard order quantities for materials of the type under con- 
sideration. 

Material Shortages. These usually increase cost by disrupting production 
jirocesses. Some assemblv processes are such that w^ork cannot continue if a par- 
ticular part is not available. A shutdown, in all probability, will have an adverse 
effect upon net income. In some cases it may be possible to rniitinue production 
by omitting from the assembly the out-of-stock parts which will have to be 
installed when they become available. Installation of parts in other than planned 
sequence ordinarily is accomplished at increased cost. Special cost reports may 
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be prepared to reflect cohis of idlene.s.s or additional cobts incurred because of out- 
of-sequence installation caused by parts shortages. 

The storeskeeper of each storeroom should be required to file daily reports 
listing items requi.Mtioned for use in the plant but not in stock. It may be 
desirable to combine this report with the one reporting the issuance of substitute 
materials. 

Obsolete and Surplus Stock. Inventory control not only is concerned with 
having materials in quantities as needed; it also encompasses the periodic rcvieAv 
of materials in stock to detect tho^e materials not required for planned produc- 
tion or for other purjioses. Unneeded or obsolete materials continue to occupy 
storage space until r^oved from the storage area. The continued ownership of 
surplus materials and obsolete materials with some residual value increases cer- 
tain storage costs such as insurance and property taxes. Materials having no 
planned or prospective use represent a frozen investment of enterprise funds 
which has an adverse affect on rate of return on invested capital. 

Information regarding slow-moving materials may come from several sources, 
liecause of his intimate association with materials stored in his storeroom, a 
storeskeeper may be required, on a specified schedule, to prepare a list of those 
materials which apparently are not needed, as indicated by lack of requisitions. 
Where he keeps no perpetual inventory records or records of issues, such a report 
would necessarily be based on his judgment. For this reason it is generally more 
appropriate to have the stores ledger clerk prepare such a list from inactive 
stores ledger cards. The disadvantage of this assignment of responsibility is that 
some considerable time may pass between the time a material is no longer needed 
and the time when this fact becomes evident on the basis of the inactive stores 
ledger card. A third, and perhaps better, system is to require that the produc- 
tion planning department review the detailed list of materials on hand and pre- 
pare a report which hst.s inateriaN no longer neetlerl either for planned or jirob- 
able future production. 

On the basis of this report an accounting entry should be made to transfer the 
cost of surplus materials from the Materials Control account to a Surplus Mate- 
rials account. When surjilus materials are sold, their cost should be remnveil 
from the Surjilu." Materials account, with any gain or lo.-,s on disposition credited 
nr charged to profit and loss. If the surplus materials resulted from purchasing 
additional units of a particular type in order to ensure production necessary to 
sup])ly products as promised, costs of disposition including loss, if any, on dis- 
posal would seem to be costs of producing those products. 

The co-it of obsolete materials reiluced bv estimated net realizable A^alue may 
lie charged to a loss account as a cost expiration without relevance to revenue. If 
the oksolete materials were the result of excessive jiurchases knowingly made in 
order to assure adequate siqiply necessary to fulfill a specific order, the difference 
between cost and realizable value may be regarded as a eost of the related job. 
If the type of manufacturing operation is such that inevitably there will be some 
obsolete materials, then the difference between the incurred cost of the obsolete 
materials and the net realizable value may be regarded as a cost of production. 
This cost can be spread over all production of that type by including a provision 
for such obsolescence in the estimated overhead when determining the manufac- 
turing overhead rate. 

Inventory Over and Short Report. After phyMically counting units of mati‘- 
rials on hand, these residls are compared wdtli the quantities w'hich should be on 
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band as indicated by perpetual inventory records. This comparison may be made 
on a report form similar to that illustrated in Fig. 2, 

In those cases where a custodian is solely responsible for materials in his 
storeroom, it is desirable that a separate report be prepared for each storeroom, 
thereby associating discrepancies wath specific individuals. Where discrepancies 
are significant, custodians may be required to furnish explanations. 


INVENTORY OVER AND SHORT REPORT 
Storeroom: Date: 


Number of Number Percent 

Cards Checked: Incorrect: Incorrect: 


Material 

Code 

hem 


Stores 

Record 

Count 

Actual 

OVER 

UNDER 

Physical 

Unit 

Cost 

Adjustment 

Increase 

Decrease 

















Physical Count Made bv: Unit Costs by. 

Physical Count Checked by: Extensions and Footings by: 


Fig. 2. Report on inventory overages and shortages. 

The materials control acount and related subsidiary ledgers sliould be cor- 
rected as necessary to reflect actual quantities on hand as disclosed by the physi- 
cal inventories. 


Information for Financial Statements 

COST DETERMINATION FOR FINANCIAL STATEMENTS. 

Financial statements arc among the most important products of arcounting 
processes. It is desirable, therefore, that accounting jirocediires be designed to 
provide information needed for these statements. 

With regard to accounting for materials, this luoblem can be subdivided into 
two parts: 

1. Detennination of the cost of materials acquired. This part of the prob- 
lem has many subproblems. Should gross invoice jirice, net invoice price, or price 
actually paid be regarded as the basic cost of acquired materials? How should 
"freight-in” be added to the cost of materials? Should acquisition costs (purchas- 
ing and handling costs) be added to the basic cost? What accounting treatment 
should be accorded storage costs? These aspects of the problem of accounting for 
materials are discussed in detail in the Accountants’ Handbook (Wixon, ed.). 
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2. Determination of the part of materials cost to be transferred to work 
in process. The cost of materials not transferred will be presented in the current 
asset section of the balance sheet. Cost of materials destroyed or damaged by 
forces not inherent in the manufacturing process should be deducted as losses in 
the income statement of the period in which the loss was suffered. 

There are several methods for determining the portion of the cost to be trans- 
ferred to work in iirocess. Among the more eommnnly used methods are the 
identifiable cost; first-in, first-out; la'^t-in, fir-^t-out; moving average; and stand- 
ard cost methods. 

Identifiable Cost. Under this method, purchases matle for jiarticular jobs are 
kejit phyMcally separate in the storeroom, and stores cards are made out for the 
individual jmrehases. -When materials are issued for jobs, requisitions are jiriced 
at the exact cost, as recorded on the appro})riate stores cards. This system may 
be somewhat awkward, but is emiiloyed effectively when nonstanflartlized units 
have to be iiurchasetl to meet a cu'^tomer’s specifications. Some concerns operat- 
ing on a job order basis use this method to price i>^ues of materials not regularly 
carrual in stock, anrl use some other methoil to co^'t materials regularly used in 
production. 

First-in, First-out. The first-in, first-out method (FIFO) assumes that items 
first received are the first to be issued and that requisitions are priced at the cost 
at which these items were placed in stock. For examjile, if 100 units of material X 
arc purchased at $1.00 per unit, and later 200 units at $0.!)0 jier unit, the first 100 
units to be u^ed are jiriced at $1.00 per unit and next 200 units at $0.00 per unit. 
In the use of this method, care must be exercised in pricing requisitions filled from 
two or more lots (Fig. 3). 
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Fig. 3. First-in, tirst-out method. 

Last-in, First-out. This method of pricing requisitions assumes that the last 
items purchased are the first to be used, the balance on hand being priced at the 
cost of the earliest purchases. By this method, current income (sales) tends to be 
charged at current (replacement) cost. For example, if 200 units of material X 
are purchased at 50 cents per unit, and at a later time 400 units cost 60 cents per 



INFORMATION FOR FINANCIAL STATE]\1ENTS 


S'23 


unit, the first 400 units to be used are priced at 60 rents per unit, and next 200 
units at 50 cents per unit. A.s in the first-in, first-out method, care must be exer- 
cised in pricing requisitions calling for two or more lots and in recording balances 
on stores cards when two or more differently priced lots are on hand. 

The arithmetic involved in keeping stores records under this method i^^ similar 
to that necessary under the first-in, first-out procedure. The point to remember 
is that requisitions are priced at the co^t of the most recent purchases (Fig. 4). 


Rpcciiit^ I^^lles Inventory 


Date 

Qty. 

Unit 

Cost 

Qiy 

Unit 

Covt 

Amt. 

Qty 


Unit 

Dost 

Amt. 

Jan 5 

100 

$100 




100 


$1.00 

$100 

7 



30 

$1.00 

$30 
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Fig. 4. Last-in, first-out method. 

The perpetual last-in, first-oiit (LIFO) inventory procedure, illustrated here, is 
one of several unit-cost LIFO methods, so-called because the valuations are based 
on specific unit costs. Another form of computation known as the dollar basis nr 
dollar-value LIFO method applies price indices to the total dollar value of 
homogeneous groupings of inventories. Although used primarily by ilepartment 
stores, it is also used by other types of business, incliuling some manufacturing 
companies. 

Moving Average. This method, called the weighted average or running 
average method by some accountinits, is used by those concerns Avhieh desire to 
spread total costs evenly over all goods on hand. To calculate the moving average 
unit cost, the procedure is: 

1. Add total (luaiitity received to total quantity on hand 

2. Adrl cost of inuteriiLls leceived to cost of those on hand 

3. Divide total values by total quantities’. 

Average unit cost is used in pricing requisitions and balances on hand until 
new purchases are received, when it is necessary to calculate a new average unit 
cost. The arithmetic involved in this method is illustrated in Fig. 5. The value 
of the ending inventory is found as follows: 


1. [Jmts on hand 210 

2. Last avpragp unit coat S .99288 

3. Value of inventory (210 X $ 99288) $208.50 
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Date 

Receipts 


I.'^SllP.S 



Inventory 


Qty. 

Unit 

Cost 

Qty. 

TTni( 

Cost 

Amt 

Qty. 

Unit 

Cost 

Amt. 

Jan. 5 

100 

$1.00 




100 

11.00 

1100.00 

7 



30 

SI .00 

830.00 

70 

1.00 

70.00 

10 

200 

.90 




270 

02593 

250 00 

15 



no 

.92593 

101.85 

160 

.02503 

148.15 

18 

100 

1.10 




260 

.99288 

258 15 

20 



50 

.99288 

49.64 

210 

.99288 

208.51 


Fig. 5. Moving>average method. 


It should be noted that there is a difference of in the balances arrived at by 
multiplication ($209.50) and by subtraction ($208.51) in spite of the fact that 
the unit cost was carried to five decimals. Where it is the practice to carry the 
unit cost computation to only a specified point, such as the nearest full cent or 
the nearest tenth of a cent, there will be Kreater discrepancies between the control 
account balance, arrived at by subtraction, and the sum of the balances of the 
'stores ledger cards if the latter are obtained by multiplication. If, in the above 
examine, the practice was being followed of computing the unit cost to the nearest 
cent, nn^ would be the unit cost used for the last transaction. The cost of the 
50 units issued on January 201h would then be $49.50 rather than the $49.64 
shown. The previous balance of $258.15 less $49.50 would be $208.65. The 210 
units Dll hand multiplied by 99^, however, would give a balance of only $207.90, 
a difference of 75^. 

To avoid these annoying and unnecessary differences between the control 
account and its subsidiaries, the total cost of the units isMied should be subtracted 
from the old balances on the stores ledger cards to obtain the new balances rather 
than obtaining the latter by multiplication. Since the same figures are being used 
in both the control and in the subsidiary accounth for cost of materials issued and 
both arc being subtracted from the same old balances, the new balances should be 
the same. 

The difference of 75^ in the balance obtained by the two different methods in 
the above example would not accumulate to a large figure. Each time a new 
average was coni]mted, this difference automatically would be included in the 
amount to be divided to obtain the new average. 

Another average sometimes used is computed by dividing the total cost of the 
beginning inventory plus the purchases during the period by the total number of 
units included in these two groups. This method is called the periodic average 
or the weighted average method. It is particularly useful in a process cost S3"s- 
tem because the cost of the material used is charged to production at the end of 
the month. Some companies use the average computed at the end of one month 
to cost the requisitions of the following month. It should be noted that the 
phrase “weighted average method” is used by different persons to refer to two 
different systems, the moving average and the periodic average. 

The Accountants' Handbook (Wixon, ed.) gives a comprehensive discussion of 
the advantages and disadvantages of these as well as other inventory methods. 
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Standard Cost. Under this method requisitions of materials are priced at 
some predetermined or standard cost. The accounting procedure for materials 
under a standard cost system depends upon which of the following methods is 
used; 

1. Materials are kepi at acfual costs on slore^ raids ana priced into process at 
standard. 

2. Materials are kept at standard cost on stores cards and priced into process at 
standard 

If stores ledger areounts are to be kept on an actual cost basis, and requisitions 
are priced at standard, the stores ledger clerk keeps his records in the usual 
manner, but the cost clerk u^e^^ the standard priees to charge to production, with 
the difference lietween actual and standard cost being handled through a Material 
V'ariance account (.^ee Section on Operation of Standard Costs). 

When standard costs are used from the point of receipt on through production, 
t^lie accounting procedure fur the receipt and issue of materials is greatly simpli- 
fied. Unrler this method, only quantities of receipts and issues need be recorded 
on store." cards. When materials and siiiiplies are received, the Stores Control 
account is charged at standard co^t, the difference between actual and standard 
being rharged or credited to a ATaterial Price Variance account. At the same 
time the quantity rereived is entered on the proper store.s card in the Received 
and Balance .section"’, the standard unit price being notpd at the top of the 
lodger card. When requisitions are made, entries for quantities only are placed 
in the Is.sued sections and deducted in the Balance sections of the appropriate 
stnre.s card. The .standard costs of materials to be used on each job may be 
recorded on a cost sheet in advance. It is necessary for the cost clerk to determine 
from time to time the variance in quantity used, the latter being handled through 
a Material Use Variance account. 

Procedures and Forms 

STORES LEDGER CARD. Procedures and forms should be so formulated 
that aeeoimting functions related to physical eontrol, managerial decision making, 
and preparation of finanrial statements will be facilitated. Control of material"’ 
is made more effective by the existence of information which discloses the types 
and quantities of goods that ought to be in each .storage area or storeroom. This 
may be accompli.shed by the use of a general ledger control account supported by 
perpetual inventory records. The perpetual inventory records may Vie in the form 
of stores ledger cards, one form of which is shown in Fig. 6 by Devine (Cost Ac- 
counting Analysis and Control). 

Basic Information. As a minimum, the heading of each stores ledger card 
should contain information which clearly identifies material being accounted 
for on that particular rard. It is de"irable that the name assigned to a mate- 
rial be ennpi"e and at the same time descriiitive. Brevity of title saves time 
for tho"e who need to write the names of materials. Descriptive titles minimize 
the likelihood of errors and confu.sion in recording information relevant to partic- 
ular materials. 

The heading of the stores ledger card may include additional information which 
will contribute to the effective accounting for control of materials. Where there 
are several storerooms and the materials are such that their location is not imme- 
diately apijarent, it may be desirable to include in the heading of the stores card 
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the designation of the storeroom and the location of the particular materials 
within that storeroom. 

The individuals who keep stores ledger cards arc in an excellent position to ob- 
serve the quantity of each material on hand. If furnished with instructions to 
initiate a purchase requisition for a specified quantity w^hen the level of a given 
type of stock reaches a predetermined levels control of investment in stock be- 
comes a matter of routine. As additional information, some manufacturers have 
found it desirable to include on each stores ledger card the expected material 
requirements by months as based upon jdannod i)ro[luction. A comparison of 
monthly material requirements with information relatcil to specified quantities to 
be purchased and time required to secure neeilcd materials may disclose the 
inadequacy of existing minimum quantities as stated on the stores ledger card. 

In the low’cr portion of the stores ledger caril there should be, as a minimum, 
information about quantities of materials rcceivcfl, issuerl, and on hand. Some 
manufacturers have found it w'orth while to include information regarding quan- 
tities on order and also quantities on hand that have been reserved for use on a 
particular job or production order. Where the type of material under considera- 
tion is quite costly and where quantities required vary considerably trom month 
to month, it may lie desirable to control quantities of materials more carefully 
through keeping information about quantities on order and those reserved, in 
addition to the usual information wath respect to quantities received, issued, and 
on hand. 

Ordered Materials. If an ordered section (Fig. 6) is used, it should include 
the date, purchase order number, and quantity ordered. Relating the date an 
order was placed to the time required, as indicateil in the heading of the stores 
ledger card, makes it possible to jircdict approximately when an onlered quantity 
is likely to be received. By comparing iiiirchase order numbers m the ordered 
section watli those listed in the received section, it is possible tn determine which 
onlers have lieen received .and which are still unfilled. 

If the mdividnal wdin kei'j)^ a iiarticular stores ledger card is authorized to 
follow up on orders jdaced Init not received within a reasonable time, such follow- 
up activity may be facilitated by including the name of the vendor as a part of 
the information in the ordered section of the stores ledger card. The information 
to be recorded in the ordered section of a particular stores ledger card is generally 
obtained from a co]iy of tlie purchase order which is supjdied to the keeper of 
the stores ledger carrls by the jmi chasing department. The information on 
quantity received is obtaineil from receiAung rejiorts supplied by the receiving 
department. 

Received Materials. Tlie recen ed .'section of the stores ledger card (Fig. 6) 
contains information olitaiiied fioin receiving reports and invoices. As mate- 
rials are received, they are counted and inspeeted, and a receiving report is pre- 
pared to record their receqit. A copy of this receiving report together with a copy 
of the related invoice is furiii'«hed the stores ledger clerk for use in recording rel- 
evant data on the ‘'(ores ledger canl. The cost (“Amt.” in Fig. fi) may include 
invoice price less trade ami casli discounts, plus transportation charges, costs of 
unloading, and hanilling co^ts. In some cases an additional amount is added to 
cover storage costs up to the time of use. Since the stores ledger cards usually 
constitute a subsidiary letlger, costs entered in total in the ^Materials Control 
account in the general ledger inu.-'t be entered in detail in the subsidiary ledger, 
i.e., the stores ledger cards. Because of difficulties involved in allocating freight-in 
to several types of materials received in mixed shipments and in handling and 
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storage costs where several types of materials are invoked, it may be easier to 
include these costs as a part of manufacturing overhead and to relate these costs 
to products as a part of burden. 

As a matter of convenient ^, materials returned to stores may be recorded as 
receipts on the stores ledger rard. Actually these receipts are cancellations of 
issues and should be rccordfMl as subtractive items in the issues section of the 
stores ledger card. The cost of materials returned to stores during a period would 
be totaled and the following entry made: 


Material.y flR 

Work in Process $. 


Materials Reserved. The reserved section (Fig. H) is used to disclose quantities 
of a particular matetial reserved for production orders as listed. A material 
reservation tag may be attached to the materials bin to imlicate the quantity of 
materials of that type reserved for the production order indicated on the tag. A 
comparison of the balance on hand, as shown on the stores ledger card, with the 
quantity reserved discloses the amount of that particular type of material that 
is otherwise immediately available for use in the factory. It may be desirable 
to instruct the stores ledger clerk to subtract reserveil quantities from the actual 
balance on hand in determining whether or not the minimum quantity has been 
reached, and when this is the case, to submit a purchase requisition to the pur- 
chasing department. 

Materials Issued. The issued section (Fig. 0) contains information regarding 
quantities of the jiarticular material issued. The typical entry shows the date 
of issue, the stores requisition number, the production order number, quantity 
issued, and cost of materials issued on the basis of that requisition. 

Materials Returned to Vendors. The cost of materials returned to vendors 
during an accounting period is removed from the Materials Control account by 
the following entry: 


.\cfnunts payable or due frniu vrauhii S 

Maleiisds S 


As materials are removed from .storerooms and returned to vendors, it is necessary 
to remove the related costs from the stores ledger cards affected. This may be 
accomplished )iy entering either the cn.st of returned materials as a negative 
amount in the received section or as a po.sitive amount in the issued section of 
the stores ledger cards. The fir.st treatment apjiear^: to be preferable, .since mate- 
rials returned to vendors are not i.sMies of materials but are more in the nature of 
purchase cancellations or caiieellafions of ri’ceijits. It may be exiiedient, how- 
ever, to record the>e a.> is.siies, thereby eliminating negative figures in the received 
section. Where thi- expialiency is emiiloyed, care must be exercised to eliminate 
the cost of materials returned to vendors from the total cD.st of materials is.sucd 
when determining inA^entory turnover or calculating con.sumption factors for the 
materials under consideration. 

Balance of Materials. The balance section of each .stores ledger card usually 
includes the quantity on hand anil the total ro.^t of the material for which that carrl 
is maintained and may include the unit cost. The cost of matprial> on h:ind at 
the end of an accounting period, as determined by adding the sejiarate final eo.^^t 
amounts in the balance section of each of the stores ledger cards, should equal the 
balance of the Materials Control account in the general ledger. The quantities of 
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the various materials, as shown in the balance sections ol the stores ledger cards, 
should also be in agreement with physical quantities actually on hand in the 
storage areas. 

STORES REQUISITION. The materials requisition or stores requisition is 
a written order authorizing the storeskeeper to issue specific materials and sup- 
plies to the person presenting the requisition. In many plants materials requisi- 
tions are prepared by the i)roduetioii-planning personnel as a part of their 
preparation of production schedules. These are delivered to the storeskeeper in 
accord.'ince with production schedules, directing delivery of materials to specified 
locations in the plant. In other plants the preparation of materials requisitions is 
left to foremen of departments, while in others this responsibility is given to 
emi)loyees who arc in need of materials. In the latter situation it is not uncom- 
mon to find the requirement that the foreman’s signature must be obtained before 
submitting the requisition to the storeskeeper. 

The types of information usually included in a stores requisition is illustrated 
in Fig. 7 by Schlatter and Schlatter (Cost Accounting). The number of copies 
to be prepared will depend upon whether the issuer of the requisition is required 
to maintain a file of requisitions issued. If the user maintains a file, then it is 


Production Ord 

MATERIAL REQUISITION 

Reauisition No. 

er No. Store No. 


Specification 

Description 

Quantity 

Unit Price 

Total 







Totals 




1 have received the above material. 

— . Issue the above material. 

Date: 

Siened: 


Fig. 7. Materials or stores requisition. 

desirable to prepare three copies, with two of these being submitted to the stores- 
keeper, who retains one as receipt for materials issued and sends one to the stores 
ledger clerk who enters unit cost and total cost data. The clerk also enters in the 
issued section of the stores ledger card the quantity and cost of materials issued 
and determines the new balance on hand for that type of material. 

MATERIALS REQUISITION RECORD. Where the number of requisi- 
tions is comparatively small, it i> common practice to record them in a materials 
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requisition record (Fig. 8) which serves as a book of original entry. The several 
columns are totaled and posted to accounts in the general ledger as indicated in 
the columnar headings. 


MATERIALS REQUISITION RECORD 

Period Covereti: 

Date 

Requisi- 

Mon 

Number 

Produc- 

rion 

Order 

Number 

Debil 

Credit 

Work 

in 

Process 

Fachory 

Over- 

head 

Oih er 


QuanMiy 

Unii 

Cosi 

Total 

AccL 

Nd. 

Amouni 

1 

1 

n 

1 

1 

1 

n 


1 

1 

1 


1 

1 

1 

1 

1 

1 

1 

1 

1 

1 


Fig. B. Record of materials requisitions. 


In tlinsr situations wlirrc there is a large volume of requisitions submitted to 
stores, it is not prartieiil tf) enqdoy a materials requisition record. Under thesi' 
conditions requisitions are sorted according to object of use and are totaled. The 
adding machine tapes attached to the Imnclles of requisitions serve as the basis 
for the following entry: 


Materijils in Pinies.'s ui Wuik in Piocess 

Factory Overhead or Oveihead Denartment X .IS 

Other exiien^e accuunts $ 

Materials $ 


It is necessary to prepare separate requisitions where more than one storeroom 
is to furnish neerleil inateriaN because a vo])y must be retained by the storeskeeper 
as evidence of his release o! accountability. It is abn necessary to j)repare sepa- 
rate requisitions for materials to be used on dilTerent production orders becau.-e 
ultimately these requbitions will be sorted by job orders or production orders and 
the cost data listed on the requisitions entered on the appropriate rest sheets or 
analysis sheets. 

BILL OF MATERIALS. Some companies prepare a master list of mate- 
rials required for a job, as illustrated in Fig. H. This is made up by the planning 
or engineering department. A copy is sent to the storeskeeper to be used by him 
as a blanket authorization to issue materials as listed on this bill of materials. 
This is particularly useful where the quantities of various materials to be used 
are standardized and where these can be dehvered as a single issue to the using 
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department. In some cases the bill of materials is made up in such a way that 
storeskeepers are instructed to deliver materials according to a specified schedule. 

The use of a bill of materials makes it unnecessary to write individual requisi- 
tions for each type of material in quantities as needed at various stages in the 
production schedule. When items are issued at various stages rather than in total 
at the start of production, some way must be provided for keei)ing the stores 
ledger cards up to date. This may be done by keeping a record of quantities of 
various types issued on the authority of the bill of materials and periodically 
using this as the basis for making entries on the stores ledger cards. 

At the end of an accounting i)eriod, the total cost of materials issued must be 
determined either by totaling costs as entered on the bills of materials or by add- 
ing the cost of materials issued as listed on the issued section of the stores ledger 
cards. 

RETURNED MATERIALS REPORT. In the manufacture or assembly of 
some types of products, experience indicates that inevitably some materials or 
parts are spoiled. Under these conditions it may be desirable to issue a somewhat 
larger quantity of materials or parts than probably will be neederl In complete 
the work. When this practice is permitted, there may be a tendency to allow 
unused materials to accumulate in various parts of the plant. 

Inventory pockets of this type are not under accounting control. Requisition 
records and stores issues cards reflect the&c materials as having been issued and 
charged to work-in-process. Through normal accounting processes these costs 
have been included in coht of goods finished and perhaps sulisequently have been 
transferred to cost of sales. Since there are no accounting records which indicate 
the existence of these unused materials, the only deterrent to the unauthorized 
removal from the plant by a dishonest employee is to be found in the likelihood 
nf the removal attracting the attention of fellow workers, supervisors, or guards. 

In some cases materials unused on jobs and left in manufacturing areas arc 
pxi>osed to the danger of physical damage. If allowed to accumulate in substan- 
tial quantitip.'', there may be the danger of deterioration or perhaps obsoles- 
cence of these materials. 

Even though the costs of the*>e materials have been charged to jobs, in reality 
the enterprise continiips to have an investment in them. Unless they are physi- 
cally returned to stores or at least accounting recognition given to their existence 
outside of the stores area, the stocks of these types of materials may be re- 
plpni^^hed prior to the time this action would be justified as based on stated 
minimum quantities. As a consequence, enterprise funds are required to carry 
a larger inventory in total than is warranted on the ba&is of production needs, 
procurement period, and cost of purchasing and receiving ordered materials. 

Adjustment of Accounts. From a cost standpoint, it is equally important 
that unused materials be given appropriate accounting recognition. The costs 
of the unused materials, having been included among those costs charged to 
specified production orders, are included in the total cost of materials trans- 
ferred from the Materials Control account to the Work-in-Process account in the 
general ledger. Since these materials were not needed on the job or production 
order indicated on the stores requisition, it is appropriate that their related costs 
be removed from the Work-in-Process account and returned to the Materials 
Control account. These costs should also be removed or deleted on the cost sheet 
or production order sheet on which they were first entered and should be re- 
entered on the appropriate stores ledger cards. 




Fig. 9. Bill matarialn. 
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To serve as the basis for these accounting entries, a returned materials report 
is usually prepared similar to Fig. 10 adapted from Vance (Theory and Tech- 
nique of Cost Accounting). From the standpoint of internal control, the person 
authorizing the return of materials to the storeroom should initiate the returned 
materials report. In some cases, however, the storcskeeper receiving the returned 
materials is assigned the related task of preparing the returned materials report. 
Under these circumstances, if he fails to prepare the report, he is left in possession 
of these materials, and there will be no accounting record indicating that he is 
accountable for them. 



Fig. 10. Returned stores slip. 


Unit Cost Data Used. Persons originating returned materials reports ordi- 
narily wull have information concerning tj'^pes and quantities of materials being 
returned lo stores, but they will not have unit cost information necessary to 
complete these reports. The partially completed, returned materials reports are 
usually .'^ent to stores ledger clerks who are able to furnish unit cost figures as 
derived from copies of requisitions or stores ledger cards. 

Materials returned to stores are in effect cancellations of previous materials 
issues. Wherever feasible they should be returned to stores, carrying the same 
unit costs as were used when originally issued. Where direct identification is not 
practicable, alternative procedures may be used. If it is assumed that unused 
materials of a given type originated from the last requisition for that particular 
type of materials, the unit cost appearing on that requisition may be used as the 
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unit cost of items bein^? rptiirncd to stores. If it is assumed that unused materials 
of a particular type were an accumulation resulting from several requisitions, an 
average unit cost derived from these requisitions could appropriately be used 
when re-entering these materials on the related stores ledger card. 

Journal Entries. The returned materials reports will serve as the basis for 
removing from the costs of the related production order the cost of materials re- 
turned to stores. The total cost of materials returned to stores during the account- 
ing period will be journalized as follows: 


Materials S 

Materials in Process or Work in Process 5 

Overhead (indirect iiiateiials) $ 

OMinr acroiinfs as apToopriate -5 


Where the number of returned materials reports is not large, a returned mate- 
rials record similar to Fig. 11 by Blocker and Weltmer (Cost Accounting) may be 
used as the book of original entry in which the details of each returned materials 
report are recorded. If the number of such reports is large, however, adding 
machine taiies supported by copies of the«e reports may be used to support the 
summary entry. 

There may be some situations in which it is not practical to return the unused 
materials physically to the storeroom. For example, the next scheduled job may 
be one which will require materials of the types unused on the previous job. In 
order to relate costs to jobs on the basis of materials actiKally used, and in order 
to have stores ledger clerks and storeskeepers informed of material on hand, it is 
necessary to prepare a returned materials report (Fig. 10) and to make the fore- 
going entries as though the materials were physically returned to the storeroom. 
The difference, of course, will be that a notation on the stores ledger card should 
be made to show that these mate*rials are in the plant rather than in their ii'^ual 
storage place. 

SUPPLIES USED AS RAW MATERIALS. As a general rule, there is a 
definite distinction between materials purchased for production and those pur- 
chased for sujiplies. These two groups are often segregated. In such cases control 
accounts are established in the general ledger for "Raw Materials” or "Direct 
Stores,” or by some similar title, to record direct materials. Indirect materials 
or supplies are recorded in a separate "Supplies Control” account. Withdrawal 
of direct materials is distinguished from withdrawal of indirect materials by the 
use of different forms or of different colored requisitions. If materials ordinarily 
used as direct materials are withdrawn for use as indirect materials, an indirect 
material requisition is usetl. On the other hand, if materials ordinarily classified 
as indirect materials are withdrawn for use on iirodiiction orders, a direct mate- 
rial requisition is used. Direct material requisition numbers arc run as a separate 
series and are readily distinguished from the serial numbers used to identify 
indirect material requisitions. 

BIN TAGS. Some firms follow the practice of attaching tags similar to that 
illustrated by Blocker and Weltmer (Cost Accounting) in Fig. 12, to bins, shelves, 
or racks, and require each storeskeeper to maintain perpetual inventory records 
(usually quantities onljO for the various materials stored in his area. In some 
cases a separate tag is made up for each incoming lot of material, and the quan- 
tity, order number, and date of receipt of goods are entered in spaces provided. 
When the material represented by the bin tag is issiiied in accordance with stores 
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or materials requisitions, the date of the issue and the quantity released is 
entered in the issued column and a new balance determined. As new lots of 
material are received in the storeroom, the related bin tags are placed behind 
those in current use. No entries are made on the bin cards related to recently 
received lota until the bin tag related to the oldest lot shows that lot to have 
been exhausted. Periodically the storeskeeper may send a report of balances of 
various materials on hand to the stores ledger clerk who compares this informa- 
tion with quantity balances recorded on the related stores ledger cards. 


STOCK CARD 




Date 

Quantity 

received 

Quantity 

iasued 

Balance 

Condition 
































Fig. 12. Stock tag placed in bin or on shelf. 


Perpetual inventory records maintained both on bin cards and on stores 
ledger cards obviously represent duplication of effort. Nevertheless, some firms 
have found it advisable to use bin tags wdiere very current information regarding 
available stock is needed and is not immediately available from stores ledger 
cards because of delay in recording information related to receipts and issues. 

Before deciding to maintain perpetual inventory recorrls on bin cards, some 
difficulties likely to be encountered should be considered. For example, if a 
storeskeeper has many types of materials in his storeroom anrl serves many em- 
ployees in the plant, he may be under pressure to issue materials promptly, and 
his record keeping may suffer as a result. He may issue materials, making a 
mental note that he must record the quantity issued on the bin tag. He may 
forget to record the issue, or he may record the issue hastily and determine a new 
balance, making some mechanical errors in his calculations. 

It should also be recognized that requiring storcskeepers to keep records places 
a clerical function upon storeroom personnel who may not have the aptitude or 
interest necessary for the satisfactory performance of this type of work. As a 
result, records kept by them may be illegible, or the recording functions may be 
completely neglected. 
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According to Vance (Theory and Technique of Cost Accounting) a more im- 
portant use for bin tags is to be found in connection with the taking of physical 
inventories. When all or a substantial part of the inventory must be counted 
for a particular closing date, it may be necessary for this inventory process to be 
spread over several days because of the impossibility of completing the required 
count in any one day. As a materials category is counted, the total quantity on 
hand is entered on the bin tag. From that time until the end of the period, a 
perpetual inventory record is maintained to disclose receipts and issues of that 
type of material. At the end of the period the bin tags are collected, and the 
quantities are determined by physical count which is adjusted for receipts and 
issues which occurred between the time of the count and the end of the period. 
These adjusted figures /tre then used as the physical count made at the end of 
the period. 

PUNCHED-CARD SYSTEM OF INVENTORY CONTROL. Many 
firms having a large volume of transactions affecting inventory have found it 
advantageous to utilize piinched-card or similar equipment in keeping records of 
material requirements, ordered materials, materials received, materials issued, 
and balance on hand. (For a general discussion of machine accounting, see sec- 
tion on Basic Cost Records.) Heckert and Willson (Controllership, The Work 
of the Accounting Executive) state: 

The vast ammint of detail, the u^e of inventovy transactiims for purposes olhri 
than inventory control, and the necessity for a continuous review of inventory make 
the use of punched-card equipment quite valuable in many concerns. From the same 
data, a number of records or reports can be run. The perpetual records showing 
receipts, disbursements, and balance can be prepared from the sami' cards from 
whii’h summaries of usages are run. Automatic computation of average inventories 
and turnover rates is possible from the im^entory transaction cards. 

While a variety of punched-card accounting systems are available. International 
Business Machines Corporation (IBM Accounting — Inventory Control and Mate- 
rial Accounting) illustrates the electric machines and accounting forms used anil 
shows the flow of accounting data under the electric iiunched-card accounting 
method in Fig. 13. Three basic punched-card forms are designed and used for 
recording transactions affecting materials and supplies: 

1. Materials balance card (Fig. 14). 

2. Maleiials received card. 

3. Materials requisition card (Fig, 15). 

In addition to these basic cards, many organizations find it desirable to have the 
following cards: 

1. On-order cards. 

2. Invent 01 y adjust ment cards 

Materials Balance Card. At the time when punched-card accounting for in- 
ventories is installed, an accurate determination is made of the quantity of each 
type of material on hand. One balance card (Fig. 14) is prepared ftir each type 
of material. Transactions affecting each type of material are sorted by material 
type and used as the bases for preparing up-to-date balance cards. This can be 
done as frequently as circumstances dictate. The illustrated balance card dis- 
closes the quantity available. This is obtained by adding receipts and subtract- 
ing issues from the opening balance and by adding to the ending on-hand balance 
the quantity on order and then subtracting the minimum quantity. If the avail- 
able figure is a negative amount, this indicates that even after receipt of those 
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Fig. 13. Flow chart of punched-card inventory system. 

units on order, the resulting quantity will be below the minimum quantity, and 
there is therefore need to place an order for more materials of that type. The 
balance cards having a negative figure in the available field ran be machine- 
selecled. A list of items to be purcha.'^ed may be prepared from these selected 
cards. 

By dating materials balance cards when prepared and by not changing these 
dates except when an issue or receipt occurs, it is possible to list stock on hand by 
tyjies of materials and show the last active date for each — a useful list for detect- 
ing ob&olcscence. 

Materials Received Card. The received card has fields for material class, 
slock number, purchase or production order number, quantity received, and 
amount of charge. Within the limits of the card, other types of information can 
also be punched. These cards are punched daily from production orders, receiv- 
ing sli])s, and vendors’ invoices. A file of open-purchase commitments can be 
maintained by reproducing the on-order cards and removing the open-purchase 
cards from the file as goods are received. These cards can then be processed as 
receipt cards, and the on-order file can be kept up to date. 

Materials Requisition or Issue Card. The requisition or issue card (Fig. 15) 
usually has fields for date, material number, production order number, quantity 
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issued, cost per unit, and amount. The cards are punched daily, and the totals 
are checked for accuracy. After they are punched and checked, they are placed 
in a collator with the price cards. The latter are punched for each kind of mate- 
rial, new cards being made as prices change. The collator automatically files a 
price card ahead of each group of requisition cards for a particular material 
number. The price and requisition cards are then run through an automatic 
multiplying punch. This machine automatically picks up the price for a particu- 
lar material number, multiplies it by the quantities on each requisition for that 
material, and punches the computation into the requisition card. As materials 
numbers change, it clears out the old materials price and picks up a new one. 

The next step is to place the materials receipt cards, requisition card-^, and 
balance cards in a collator. The collator rejects any bfilance cards whieh are not 
affected by the day's transactions. These cards are returned to the balance file. 
The collated cards are then tabulated and a current material record of active 
items is prepared. 

Some firms prepunch requisition cards on the basis of expected material re- 
quirements on the various job orders. This is ijossible where a standard quantity 
of specified materials is used on a job of a given type. A re'^ervnir of these 
prepunched cards is maintained, and cards arc withdrawn for machine processing 
as related materials are issued to the plant. Even where the quantities required 
are not standardized, it may be convenient to have a tub or reservoir of renuisi- 
tion cards which have been prepunched except for those data that are variable, 
such as date, quantity issued, and production order on which the requisition mate- 
rials are to be used. Space can be left for these data on the requisition card and 
can be filleil in at the time materials are issued. An alternative is to utilize what is 
referred to as mark-sense recording. At the time materials are issued, the quan- 
tity delivered and the account number to which these will be charged are marked 
in spares provided. Later these cards ran be passed through mark-sense punch 
equipment which will automatically punch the mark-sense information recorded 
on the card. 

Materials requisition cards can be sorted by types of materials and total 
utilization by types reported. Coupled with ending balances in inventory, this 
provides information regarding inventory turnover, or when viewed in terms 
of days, the number of days’ materials requirements on hand. 

On-Order Card. When the quantity on hand of a given type of material drops 
below a predetermined level, it is desirable to have in operation a system whieh 
automatically discloses this situation and facilitates the procedures to be followed 
in securing the needed replenishment of that material. Where receipts and i'^sues 
are related daily to the balance cards, provision can be made to have the machine- 
accounting equipment prepare a list of the types of materials needing replenish- 
ment. This list may be used by the purchasing department as authorization to 
plare orders as indicated. 

Equipment is available whieh automatically produces the on-order as a by- 
product of the preparation of the purchase order. This may be done directly or 
from a inmched tape which is prepared as the purchase order is typed. 

The on-order cards are processed with the day's receipts and issues in the pro- 
duction of new balance cards, and the on-order information will thereby appear 
on the new balance cards. At the time that ordered materials are received, the 
related on-order cards must be removed from the on-order deck so that these will 
not continue to appear as materials on order on the balance cards after the related 
materials have been received. 



PROCEDURES AND FORMS 


5-43 


Inventory Adjustment Card. It is quite typical to encounter circumstances 
which do not fall into either the receipt or issues categories. Discrepancies 
between the physical quantities actually on hand and the quantities that should 
be on hand, as disclosed by perpetual inventorj'' records, require that the per- 
petual inventories be adjusted accordingly. Materials returned to stores are not 
materials 'received but are cancellations of quantities issued. Materials returned 
to vendors are not materials issued but represent cancellations of materials 
received. Materials may be damaged, may deteriorate or become obsolete, and 
thus require appropriate accounting recognition. Adjustment cards may be 
used to distinguish these from the usual receipts and issues of types of transac- 
tions affecting materials. 

Transaction Register. The transaction register is a report which can be pre- 
pared on the accounting machine. Cards for every type of transaction involved 
(issue cards, receipts, on-nider, requirements, adjustments) which can affect the 
inventory or its requirements in any way are sorted by stock number and mate- 
rial class. Tln‘se cards are then proce>.«5ed in the collator to select and merge with 
the current balance cards for the corresponding active item.s. According to 
International Jliisine&s Machines Corporation (IBM Accounting — Inventory 
Control and Material Accounting) : 

This reiiort can then be piepared in various ways, depending on the ultimate pur- 
pose of the analysis. The cards may be listed in detail, or they may be summarized 
by stock number. 

The repoit may highlight ai tivity by material class such as steel, phosphorus, or 
cotton. Or it may be broken down by form: steel rods, explosives, yard goods. The 
make-up of the report will be detmuined by the sequence of the documents to which 
iL is to be posted, or by the significance of the analysis for which it is being prepared. 

The tiansaction register should be printed with a carbon impression on the reverse 
Mdr of the sheet. Tiiis will make it possible to use the facsimile posting machine in 
pD'Jting the hisj oricnl-ledger cards 

During the riiniiiiig of the transaction report, new" balance cards are summary- 
punched with revised current information. These new cards are then filed back 
into the balance-card file by using the high-speed collator. 

Stock Ledger. An ojicrator using the facsimile posting machine can prepare 
stock ledger cards, using the transaction register as the source material. Postings 
to the stock leilger cards are accomplished at speeds ranging from 500 to 1,000 
lines per hour. The facsimile posting machine prints an entire line at a time. 
Information regarding material number, production order, purchase order, etc., 
can lie included without slowing the speed of operation because entire lines from 
the transaction register are Iran'^f erred to the stock ledger cards as units. 

Under this type of operation it is not necessary to balance stock ledger cards. 
In the event that an error has been made on a given stock ledger card, this will 
be corrected automatically when the next posting-machine medium is prepared 
from the punched-card balance file. The stock ledger card provides a historical 
record of activity related to the material being recorded thereon. 

For analytical purposes the receipt cards, issue cards, on-order cards, and 
balance cards can be sorted and summarized in many ways. It is also possible 
to use some of them in connection with other accounting processes: 

1. Receipt cards can be sorted and reports prepared on materials acquired 
from each vendor, showing materials acquired by broad or general classes of 
materials, by time period within the month, by accounts charged, etc. Some 
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punched-card syAvina utilize rereipt cards in connection with accounting for 
accounts payable. 

2. Requisition cards can be sorted and reported by general materials classifica- 
tions, by production order, by department requisitioning material, by date 
requisitioned, etc. They may also be tabulated with related labor and overhead 
distributions, thus reporting costs of work in process by production orders. 

3. On-order cards can be summarized by vendor, by classes of materials on 
order, by expected dates of receipt (if this information has been included in the 
card), etc. 

The limits restricting aiialyst‘s are only those that are imposed by the manner 
in which the basic data are recorded and by the machine time available for 
processing the punched cards into the desired order and for printing the reports. 

The following advantages are to be found in the use of punched-card account- 
ing for inventory control (IBM Accounting — Inventory Control and Material 
Accounting) : 

1. Stork status reports are always available for review of all stock items. They 
are valuable guides to purchasing and production and serve many other needs 
aa well. 

2. An up-to-date historical record of stock is very easily obtained by posting the 
stock ledger daily. 

3. A complete record of work in process is provided. 

4. Minimum supplies can be orrlered on an economical basis. 

5. A steady flow of supplies to assembly and production lines is provided. 

6. Lower overhead results from maintaining economical but adequate stock and 
by minimizing handling, storage, deterioration, and similar other costs. 

7. Concise and rurrniit ri'cnrds make available many analytical and statistical 
reports as by-produc1s of Ihe inventory control procedure. 

USE OF PUNCHED CARDS IN TAKING PHYSICAL INVEN- 
TORY. Firms emiiloying machine accounting for materials frequently find it 
advantageous to use puncluMl cards as forms on which physical inventory counts 
arc recorded. AVhen this S 5 \'?lcm is used, much of the clerical work related to the 
usual process of obtaining an accurate inventory can be performed by accounting 
machines. If maximum utilization of punchecl-card equipment is to be obtained, 
it is flesirable that individuals making the jiliysical counts be required to record 
only the ideiitifiration nf each type of material counted and the quantity of each 
type on hand. It is possible to perform practically all other necessary operations 
by utilizing various types of ininched-card equipment. 

Earh ciiterjirise using piinehed-card equipment in connection with the taking nf 
physical inventories is likely to have some peculiarities either in types of mate- 
rials, storage conditions, or in types of information desired. These peculiarities 
necessarily modify the ty])es of information to be included on the inventory 
cards. It is possible, howeA^er, to describe the basic plans in general terms. 

Single Card with Detachable Stub. Inventory counts frequently are made 
by intlividuals w^orking in pairs, one recording the physical counts determined by 
the other member of the team. Each team is furnished Avith a quantity of serially 
numbered inventory cards such as that illusirated in Fig. IG or Fig. 17 (IBM 
Accounting — Inventory Control and Material Accounting). The recorder enters 
on the card the type of material or identification of material together with the 
quantity as counted by the other member of the team, and the card is then 
attached to the bin, rack, or shelf. If deemed desirable, recounts are made by 
inventory checkers. When the checking of accuracy of recorded quantities has 
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been completed, the basic parts of the inventory tap:s are removed and processed 
by accounting machines. The stubs left attached to shelves or bins indicate to 
the inventory supervisor that items have been counted as recorded, thus making 
it easy to identify materials not included in the physical count. 

Mechanical equipment may be employed to ensure that all the serially num- 
bered inventory tags have been accounted for. Information regarding recorded 
material code numbers and quantities as entered on the cards by the recorders 
must be punched into the respective cards. Then it becomes possible to transfer 
desired and related information from the stores ledger cards to the inventory 
cards by means of mechanical equipment. This includes such items as unit cost 
and location. 

From the completed inventory cards various listings can be prepared. For 
example, a list by material code number may be prepared for the whole organiza- 
tion as for each storeroom. Other alternatives are available, depending upon the 
various types of information recorded on the inventory cards. 

Mark-Sense Card. Many firms have found that the use of mark-sense type 
card (Fig. 17) in taking inventory has many advantages. The effectiveness of 
the system is not dependent upon the ability of the recorder to write legibly, 
lie simply fills in spaces on cards as approjiriate, the^e markings are read 
mechanically, and the recorded information is automatically punched into the 
inventory card. The re^t of the inventory determination is accomplished in the 
same manner as described in previous paragraphs. 

Under some systems the inventory cards are prepunched to include material 
ilcscription, code number, and location !is basic information. The cards are then 
sorted by location, thus facilitating the work of the inventory teams. The dis- 
advantage of this method is that there may be a tendency to count only those 
materials for which cards are provided, with the result that some items may not 
be counted. 

Electronic Data Inventory Application. In recent years some firms have 
installed electronic data processing equipment and have transferreil their inven- 
tory records to such etiuipment. (See section on Basic Cost Records for a 
discussion of electronic data proce.^sing equipment.) As an example of such a 
system, the Ea^t Pittsburgh Divinon of Westinghou.se has placed 84,000 different 
stock items in the IJnivac data automation system (Sperry Rand). 

The Univac data automation system in this case consists of three groups of 
equipment: injiut, central computer, and output. The input units serve to con- 
vert data from various sources, such as purchase orders, requisitions, and receiv- 
ing reports, to magnetic tape, the form in which it can be “reail” by the computer. 
The Univac tj^ping unit and the card-to-tape converter record data from various? 
sources on magnetic tape. The central computer units perform the processing 
functions. The output units convert data recorded on magnetic tape to other 
useful forms. Results can be printed at a maximum of HOO lines per minute on a 
high-speed printer. Each line has a capacity of 180 digits. Univac equipment is 
also capable of preparing typewritten copy from magnetic tape and a tape-to- 
card converter prepare'? punched cards from magnetic tape. 

In Fig. IS (We.stmghnu'?e Ea^t Pittsburgh Divi'^ion, Univac Data Automation 
System, Inventory Control Application) the flow chart shows basic input, consist- 
ing of the daily transaction tape whieh has been prepared to reflect all changes 
affecting inventory which occurred on a particular day, and a data-earried- 
forward tape. These tapes are processed and the computer produces a sorted- 
daily-transactions tape which contains all daily transactions plus the data carried 
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Fig. IB. Flow chart of basic computer input for inventory control. 


forward from the previous day. This sortcd-daily-transartion tape is then 
processed with the master-account-file tape producing: 

1. An updated master ledger file. 

2. An active posting record, listing the postings made on each active account, 
which will be held for the weekly run. 

3. An accounts review tape, listing accounts to be reviewed in a subsequent run. 

The accounts review tape (Fig. 18) is the basic input for the daily account 
review. The computer reviews the accounts, determining whether or not material 
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orders are to be placed or expedited, or outstanding orders extended. The output 
of this processing is an account requisition tape which contains the accounts for 
which requisitions are needed and the necessary information to print the requisi- 
tion. If expediting or extension of outstanding orders is indicated, the tape will 
also contain this. The account requisition tape then serves as the input in 
further processing from which the data-carried-forward tape and the daily- 
reports tape are produced. 

A weekly transaction report is produced from the accounts record tapes or 
active posting records (Fig. 18) for the five daily review runs and contains all 
active accounts and the nature of the activity for the week. 

The master ledger file (Fig. 18) is processed to produce the inventory informa- 
tion needed for the monthly reports. A new master ledger file is also produced. 
During the processing each account is examined for activity during the completed 
month. If an account has been active, the activity date is extracted and placed 
on an output tape. At the same time, the portion of the master account file 
containing these activity accumulations is ''zeroed out” thereby producing a 
clean master ledger file for the following month’s processing. 

Scrap 

DEFINITIONS. Some accountants as well as nonaccountants use the terms 
"scrap,” "spoilage,” "waste,” and "by-product” interchangeably. These terms 
describe the residual materials or substances that result from manufacturing 
activities. They arc similar in that they are incidental to the achievement of the 
basic objective of producing satisfactory products. They appear as the inevitable 
consequences of operations. They are also similar in that they ordinarily have 
little value as compared with the major products. While admitting the similar- 
ities, many accountants feel that there are significant differences which make it 
desirable to distinguish these terms both in definition and usage. Thus Lang- 
McFarland-Schiff (Cost Accounting) distinguish the four terms as follows: 

A by-product is an article of value inndcntnl to the manufacture of the main 
product or else it may be made from waste material arising from such manufac- 
ture. . . . Waste is that portion of basic raw material lost in processing, having no 
recovery value. Some companies have through research converted what was unsalable 
waste to a revenue-yielding by-product. 

Spoilage is the defective portion of regular production having a value only re- 
coverable through reprocessing. Scrap is the incidental residue from certain type.s 
of manufacture recoverable without further processing The principal difference 
between scrap and a by-product is one of degree of value. 

The terms "spoilage” and "waste” sometimes are used to indicate the loss in 
value rather than the material itself. Thus Srhlatter and Sehlatter (Cost Ac- 
rounting) define spoilage as the "loss resulting from the arridental destruction 
of value of work in process.” They describe waste as the loss which results from 
the disappearance of materials in the manufacturing process (such as evapora- 
tion) or the decline in value of some materials placed in process, recognizing that 
". . . qualities may disappear without the disappearance of quantity of the 
materials itself.” 

ACCOUNTING FOR SCRAP. In accounting for scrap, sound theory would 
indicate that the value assigned to it should be its "cost.” However, as Schlatter 
and Schlatter (Cost Accounting) state ". . . it is utterly impossible to determine 
that cost. The accountant is forced to resort to reasonable allocation.” 
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The cost accountinj? problem faced in this situation is very similar to that 
encountered in accounting for joint products and by-products. To allocate, on 
the basis of weight the cost of a sheet of tin to the end pieces used in the manu- 
facture of tin cans and to the irregular scrap pieces remaining after removal of 
those end pieces does not seem to be ''reasonable.” A more reasonable approach 
is based on the assumption that competent management reaches its decision to 
manufacture a product or products on an over-all consideration of costs and 
related revenues. The basic end product may be the production of ends for tin 
cans, uppers for shoes, sleeves for coats, etc. At the same time it is recognized 
that inevitably some pieces of the original material will remain. If these have a 
ready market and it is the intention of management that these be disposed of in 
the market, management may consider whatever is recovered by the sale of scrap 
as serving to reduce the cost of producing the primary product. 

Treatment When Sold. If the scrap under consideration has a stable value 
in the scrap market, this may be used as the ba^is for recognizing the appearance 
of scrap inventory and thus reducing the cost of manufacturing the basic prod- 
ucts. Following this line of thought, the co<t of scrap to be enteretl in the scrap 
inventory and removetl from work in process nr finished goods should be deter- 
mined by subtracting expected marketing costs related to the eventual disposi- 
tion of scrap from its sales value. In this way the net amnunt recovered is the 
amount by which cost of producing the primary profluct is reduced. 

The following entry would be made to record the ai)pearancc of scrap materials: 

Scrap Inventory $ 

Work-in-Prnpr.s«5 $ 

In job-lot cost accounting, the Materials-in-Process account may serve a^ a 
control account supjmrted by cost summary sheets for jobs or profluction orders 
in proress. Under these rirrumstanees, the detail of the rredit in the foregoing 
entry must lie posted to the individual cost summ^iry sheets. 

If the value of scrap jirnduced is significant and if the quantity varies from 
job to job, it may lie desirable to identify the scrap jiroduced by each job and 
reduce the material cost of each job by the sales value of related scrap produced. 
Only in rare cases, however, would this procedure ajipear to be justified. If 
several production orders are in process at a given time, eaeli jiroducmg similar 
or nearly identical types of scrap, it might be quite difficult and co.stly to atterajit 
to associate the value of scrap produced with the individual production orders. 
Under these conditions, the value of scrap produced may be regarded as a reduc- 
tion in the cost of all jiroductinn orders worked on in each department in which 
scrap originates. Devine (Cost Accounting and Analysis) suggests that "When 
the work on various jobs is equally exacting and the amount of scrap varies with 
the amount of materials used, a blanket assignment in proportion to materials is 
not unreasonable.” 

If scrap ])rotluced bears approximately a direct relationship to machine hours 
or ilirecf labor liour> and maiiufarturing overhead is being charged to jobs on 
the basis of machine hours or direct labor hours, another expedient method of 
dealing with scrap is available. If the estimated realizable value of scrap expected 
to be iirodiiced in a department is subtraeted from the estimated manufaeturing 
nvrrhead related to that department in the burden rate determination made at 
the beginning of the year, the result is that the burden rate for that department 
Avill be somewhat smaller than would otherwise be the case. By charging each job 
with a smaller amount of burden, the effect is that the total cost of each job is 
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reduced in recognition of the fact that it produced scrap that had some value. 
Devine (Cost Accounting and Analysis) states: 

It is sometimes easier to estimate the scrap for a period and in estimating the period’s 
manufacturing cost, make allowance for the scrap as a reduction. This procedure is 
easy to apply when the cost accounting system calls for the use of estimated over- 
head charges. Under this method the scrap credit is spread according to the formula 
used for assigning overhead and not according to the amount of actual scrap 
on each job. It should be realized that this accounting treatment is based upon 
expediency rather than logical justification, for there is little, if anyLhing, in amounts 
received through sale of scrap which is directly or indirectly related to overhead 
When this method is adopted, the following entry is made to set up scrap inventory: 


Scrap Inventory S 

Manufacturing Overhead or Bui den S 


A third alternative allocates no cost to the scrap resulting from manufacturing 
activity, and the entire proceeds realized from its sale are considered miscel- 
laneous income. This procedure is often followed in those situations where the 
realizable value is uncertain because of radical fluctuation^^ in the market for 
scrap. It may also be used when the realizable value is relatively small, perhaps 
being little more than sufficient to cover marketing costs that will be incurreil 
in disposing of it. Under this method no accounting entry related to the appear- 
ance of scrap occurs until scrap is sold. At that time the following entry is made: 


Cash, or Accounts Receivablf* S 

Miscellaneous Income, Sciap S 


The foregoing entry cannot be regarded as based on sound theory. Implicit in 
this entry is the questionable assumption that no jiart of the original material 
cost was related to the scrap. The uncertainties of market i)rice, the difficulties 
encountered when an atteini)t is niaile to eslinuit(‘ marketing costs related to 
ilisiKisilion of scrap, and in some cases the desire to be conservative may be 
regarded by some accountants as sufficient justification for the use of this method. 

Treatment When Reprocessed. The foregoing discussion assumed that the 
scrap was to be disposed of in the market. An alternative is that it can be 
reprocesserl into useful raw material for subsequent production of basic products. 
For example, the scrap material from sheets of metals from which parts have 
been stamped may lie melted and again formed into sheets from which more 
units may he stamped. If this scrap is of the type currently being purchased 
for processing into sheets, the most rerent acquisition price may be used as the 
basis for the entry: 


Raw IMiitri’ials Inventory $ 

Woik in PiDL-css $ 


In some cases it may be necessary to process scrap materials before returning 
these to raw materials. Under such conditions the amount by which the cost of 
goods produced or work in process will be reduceil will depend upon the cost 
which will be incurred in the further processing of scrap for raw material use. 
If the costs of the necessary processing are approximately equal to the acquisition 
cost of raw materials in the regular market^, the cost of producing the basic 
product will not be reduced. In this borderline situation a special cost study may 
be desirable to determine whether or not there are some indirect costs related to 
the processing which under usual procedures would be excluded as processing 
costs. Management’s decision in such cases ought to be made with appropriate 
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recognition being given to investment in facilities that are used for further 
processing and the elTect that this activity has on the rate of return from invested 
capital. 

MANAGERIAL CONTROL OF SCRAP. Since scrap materials per pound 
or per square foot usually have less value than the same units of measure found 
in the original raw material form, an obvious objective of managerial control is 
to keep scrap output within acceptable limits. Stated positively, this require^ 
maximum effective utilization of raw materials being proee^^sed. It mean< 
getting the most product from a given quantity of raw materials. 

Effective scrap control does not begin at the producing de])artment. It begins 
in product design. This is the point where decisions are made with respect in 
the shapes that individual parts must have. It is also the place where material 
specifications originate. Since the type of materials to be used and the shapes 
of the forms to be cut or otherwise fashioned from these materials are enicial in 
the effort to control scrap, it is essential that these factors be given adequate con- 
sideration when designing the product. 

Selection of manufacturing equipment also has an important effect upon tlie 
quantity of scrap to be expected. Equipment that is not well suited to the type 
of processing required is not likely to obtain the maximum quantity of product 
from a given quantity of raw materials. 

The selection and training of personnel who are to process the materials also 
are functions which have scrap control ramifications. The tyjie of operation to be 
performed may be of a nature that requires a highly skilled operator if maximum 
utilization of materials is to be achieved. In these circumstances the assignment 
of a less skilled operator may be expected to secure less product and more scrap 
from a given quantity of raw materials. 

Acceptable Scrap Quantities. The factors of product design, materials 
specifications, production equipment, and labor force (separately and collectively) 
influence what finally emerges as a schedule of quantities of scrap to be regardeil 
as acceptalile at various levels of productive activity. In adilition, scrap may be 
the result of admini^rative decisions. For example, a manufacturer may receive 
an order for a number of units of a particular type as described in specifications 
furnished by the customer. The specifications may be such that in all probability 
some completed units will not pass final inspection. Assuming that the number 
rejected cannot be accurately predicted, management must choose betiveen two 
alternatives: (1) produce the required number and await inspection when the 
required additional units will be determineil, or (12) jiroduce a large enough 
quantity on the initial run so that there will be a sufficient (luantity passing 
inspection to fill the order. 

If the course of action imlicated in the secoiul of these alternatives is followed, 
it UMially will result in jiroducing more satisfactory unit-' than actually necessary 
to furnish the number ordered by the customer. Several conditions may cause 
management to select this alternative. Set-up costs may be sufficiently large to 
make it cheaper to proiluce an excess of units than to set up a second time to 
produce units needed to replace tho.^e rejected. The customer may require 
prompt delivery of acceptable units. For this reason it may be necessary to make 
sure that at least the number of satisfactory units ordered will be produced 
on the first run. In either case, management's decision is to produce more units 
than will actually be required. 

Perhaps the customer placing the original order can be persuaded to purchase 
the remaining satisfactory units at a reduced price, which still may be greater 
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than the value to the manufacturer as scrap material. If not, and if they cannot 
be otherwise disposed of as manufactured products, their value, if any, is as scrap 
materials. 

Scrap Control Reports. Effective scrap control requires clearly defined areas 
of responsibility together with a system of reports which present information 
concerning performance within the specific areas of responsibility. Ailman (NAA 
Bulletin, vol. 31) states: “The cost accountant can report a bad situation in 
scrap loss but, if there are no clearly defined responsibilities in regard to scrap 
loss, his efforts will produce httle in the way of results.” 

Effective scrap control also requires the prompt reporting of the appearance of 
unexpected large amounts of scrap. The sooner information concerning the ap- 
jiearance of abnormal amounts of scrap reaches supervisory personnel, the sooner 
corrective action can be taken. 

SCRAP REPORT 


Department- Date.. 


Type dI 
Scrap 

Basic 

Product 

Satis- 

factorily 

Cum- 

pleled 

Allow- 

able 

Scrap 

Actual 

Scrap 

Actual 

OVER 

UNDER 

Allowable 

Cause and Planned Corrective Action 


■ 

■ 

■ 

■ 

■ 










Fig. 19. Report on scrap. 


iMg. 11) illustrates a report on scrap appearing on a date indicated and in the 
department stated in the heading. This report could be used by a first-level 


The No\t:lty M^NUFArruRiNG Company Scrap Report — Stamping Department 
For ihe Week Ended November 23, 19 



Description 

No. of Pieces 

Percent 

Scrapped 

Cost 

Reason 

I'lirt 

Xn. 

Nani f 

Produc- 

tion 

Scrap 

6i7n 

Hinge 

. . . 12,320 

207 

1.68 

$ 8 28 


87 IR 

Ring 

8,620 

73 

.85 

3.65 


1122 

Flap 

... 3,110 

672 

2.16 

282.24 

Defective die 

1816 

Support 

8,520 

40 

.47 

16.00 


1871 

Spoon 

. . . 11,890 

90 

.76 

1.80 


2167 

Ruler 

. . . 1,245 

- 

- 

- 


2173 

Cap “R“ 

. . . 14,505 

1,070 

7.38 

$107.00 

Substitute material 

2271 

Cap ‘T'' 

. . . 8,140 

72 

.88 

21.60 



Total . . . . 



j 

; 440.57 



Cost of Scrap— 

-Year to Date 

S18, 497.12 



Fig. 20. Summary scrap report. 
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Fig. 21. Scrap analysis reflecting trend of variance from allowed cost of scrap per 

unit of production. 
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Bupervisor to record the appearance of scrap. It would be forwarded to his 
immediate supervisor, who would review performance together with planned 
corrective action where appropriate. Copies of reports of this type may be 
summarized for presentation to higher echelons in the organization of factory 
management. Heckert and Willson (Controllership) give an example of such a 
report in Fig. 20. In Fig. 21, Stockmeyer (NAA Bulletin, vol. 35) shows a scrap 
report expressed in terms of weekly cost per unit. Copies of reports like Fig. 19 
can also be used as the basis for preparing accounting entries to recognize the 
appearance of scrap. 

A somewhat similar clnart that might be used to keep operating personnel in- 
formed of scrap produced in relation to volume of parts satisfactorily completed 
is shown in Fig. 22. A control limit line such as that on the chart in Fig. 22 calls 
attention to any rise of actual scrap above the acceptable level. 



Fig. 22. Graphic scrap report. 

Spoilage and Defective Work 

DEFINITIONS. Spoilage results when materials are so damaged in manu- 
facturing operations that they arc taken out of process and disposed of in some 
manner without further i)rocessing. Spoiled materials cannot be repaired or 
reconditioned as is done in the case of defective work. Sometimes spoiled work 
must he sold as '^eennds (a-, in ho.Mery manufacturing), but at other times it can be 
salvaged only as .scrap and either .sold or used as raw materials in the manufactur- 
ing proccsse.«. In either case there is not only a material loss in the product but 
also a loss of labor and manufacturing overhead already incurred on the material. 

Defective work consi.'^ts of imperfect products which are brought up to stand- 
ard specifications by the application of additional material, labor, or both. Defec- 
tive work may be the result of any number of causes, such as poor materials, 
incompetent .'supervision, carele.ssness in planning, poor workmanship, inadequate 
equipment, and laxity of inspection. To be classed as defective work, the product 
must have additional labor, material, and plant services applied to bring it to the 
point of acceptability. ThB.sc items constitute re-operation or rework costs 
incurred in correcting imperfections so that the product meets the required 
standards of quality. 
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ACCOUNTING FOR SPOILAGE. Spoiled units nmy appear as the in- 
evitable result of manufacturing. Atwater (NAA Bulletin, vol. 32) states 'The 
foundry that can produce castings without rejection due to defects is still a 
figment of the imagination.” He stresses the importance of efforts to keep such 
spoilage at minimum levels because "excessive amounts of scrap cause serious 
inroads on a company’s profit.” 

Where spoiled units appear to be the inevitable consequence of efforts to 
produce acceptable units, such spoilage is described as normal spoilage. It 
logically follows that the cost of producing satisfactory units includes the cost 
incurred from spoiled products. 

Units may be spoiled as the result of such events as floods, earthquakes, fires, 
and riots. Such forces are not inherent in manufacturing processes, and related 
losses can be described as abnormal. According to Vance (Theory and Terh- 
nique of Cost Accounting) : "Normal spoilage may be illustrated by the occa- 
sional breaking of a precious stone in cutting it; abnormal spoilage by the 
breakage of glassware in an earthquake.” Regarding the accounting treatment tn 
be given abnormal spoilage, Vance states, "The costs of abnormal spoilage are 
charged to a loss account where they have no further effect on the costs of the 
good product.” 

The cost of spoiled units includes the original cost of raw materials as well as 
the cost of materials subsequently added, labor, and manufacturing overhead up 
to the point of accidental damage. Schlatter and Schlatter (Cost Accounting) 
state: "Spoilage consists not only of loss of value of material but also of loss of 
expenditures for labor and factory burden incurred in the work alrearly done on 
the material.” 

Treatment Dependent on Residual Value. In some cases spoiled units have 
no residual value. Under these conditions even the costs to be incurred in dis- 
posing of such units can properly be regarded as a cost of producing the related 
satisfactory units. If these spoiled units are the result of exacting specifications 
of a particular job, and if the disposal costs are material in amount, the disposal 
costs should be regarded as a part of the cost of producing units as specified on 
their production order. If the spoiled units are the result of mass production of 
products of a given type, however, disposal costs may be regarded as an indirect 
cost and allocated to all products by means of including estimated disposal costs 
as a part of factory overhead at the time the overhead rate or rates are deter- 
mined. 

Under the first set of circumstances, where spoiled units are caused by exact- 
ing specifications, the payment for disposition would be recorded by the follow- 
ing entry: 


Finished Goods or Cost of Sales $ 

Cash, Accrued Wages, etc $ 


If the spoiled units appear as a result of mass production, the following entry 
would be made: 

Factory Overhead (or Disposal Costa to be closed to 


Factory Overhead) S 

Cash, Accrued Wages, etc S 


If spoiled units have some residual value as scrap or as "seconds,” the problem 
arises regarding the amount of cost to be assigned to such units. Where the 
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ppoiled units have value only as raw material, the prevailing acquisition price 
for materials of this type may be used as the basis for determining the cost to be 
assigned to the scrap materials. The difference between accumulated cost and the 
scrap value is the ^'loss of value” arising from the accidental damage of units in 
process, defined as "spoilage.” 

Spoiled units may have a very nominal and uncertain realizable value. Under 
these conditions it may be impractical to attempt to allocate any cost to such 
spoiled units. When these units are sold, the following entry can be made: 


Cash or Account.^ Receivable I 

Miscelliincous Income S 


Since no cost was assigned to these spoiled units, it appears that the miscel- 
laneous income was realized without the incurrence of any costs for material, 
labor, and overhead. This treatment cannot be justified except on the basis of 
expediency, l^aton and Littleton (Introduction to Corporate Accounting Stand- 
ards) contend: "A particular cla'=s of revenue may be subordinate in amount and 
from the standpoint of the technical organization of operation, but it does not 
follow that it is cost free.” 

An alternative expedient treatment is to record the sale of spoiled units by the 
following entry: 


Cash or Accounts Receivable $ 

Factory Overhead S 


The theory underlying the credit to Factory Overhead is that the total cost 
incurred in producing all units will be reduced by the amount recovered through 
the sale of spoiled units. The predetermined overhead rate is slightly reduced by 
subtracting estimated sales value of spoiled units from overhead in the overhead 
rate calculation. 

Cost Allocation of Grades. In some cases spoiled units may be sold through 
regular marketing channels but at prices which are graduated according to the 
l)rominence of flaws. In the hosiery industry, for example, the spoiled products 
may have value as "seconds,” "thirds,” etc. Various methods for allocating costs 
to the different grades have been suggested. Among the more common methods 
proposed are: 

1. Allocate the same amount of cost to the seconds as to the first grade units. 
This can be dc'^enbed as "treatment by neglect.” The fact that spoiled units 
have been produced is ignored when determining the unit cost of goods com- 
pleted. There is no "loss of value” classified as spoilage. In some cases this 
procedure will result in allocating more cost to second grade units than will be 
recovered through their sale. Many accountants object to this type of cost alloca- 
tion as being illogical and prefer to use a by-product or joint-cost type of account- 
ing as described in methods 2 and 3. 

2. Assign to "seconds” the costs derived by deducting expected marketing costs 
from the sales value of such units. Under this method the "loss in value” will be 
the difference between the accumulated cost up to the point where the units were 
spoiled and the net realizable value. 

3. Assign cost to "seconds” on the basis of their sales value less the percentage 
of gross profit usually realized on the sale of total production of this type. It will 
be recognized that this latter procedure is one that frequently is accorded joint 
products. 
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Concerning the problem of inventory pricing for joint products, Vance 
(Theory and Technique of Cost Accounting) states: 

This is usually solved by apportioning cost to the products in proportion to their 
market value. A product which contributes 40 percent of the market value of the 
joint products is charged with 40 percent of the joint cost. This solution ... is real- 
istic because it re-sults in showing the same rate of gross profit on each prn[luct as far 
as joint costs are concerned. 

Under alternative method 3, the "loss in value" will be the differenre between 
the cost so allocated and the accumulated cost up to the point of spoilage. (For a 
detailed discussion of methods of allocating joint ro.sts, see section on Joint Cosl^.) 

Treatment of Normal Spoilage. Where the "loss of value" of spoiled units is 
to be regarded as cost of producing satisfactory units, there are two methods for 
making this cost allocation. According to Neuner (Cost Accounting) these are: 

. . The loss due to spoilage may be charged to the production order on which 
the spoilage occurred, or the spoilage loss may be charged to manufacturing over- 
head control and thu.*? spread over the cost of all jobs." The choice between the 
two alternatives is on the basis of whether or not the spoiled units arc created as 
a result of producing units to fill a special order or arc originated in the manu- 
facture of products ordinarily manufactured on a mass production ba«is. 

If the loss due to spoilage is to be charged to the production order on which it 
originated, an entry must he made to remove the "cost" allocated to spoiled units 
from work in process and from the related subsidiary cost records. The effect of 
such removal is to leave the "loss" as a cost of the particular job on which the 
spoiled units originated. The entry to accomplish this would be: 


Spoiled Goods Inventory S 

Work in Process $ 


If the loss due to spoiled units is to be spread over all units produeeil, this may 
be accomplished by including the estimated spoilage losses in estimated overhead 
when determining the overhead rate. The rate so derived has in it an element of 
spoilage losSj and when used to charge overhead to jobs, spread.? spoilage loss over 
all jobs. 

Where the loss is to be spread over all units by including an estimate of "spoil- 
age loss” in the determination of the burden rate, the following entry would be 
made: 


Spoiled Products $ 

Factory Overhead ^ 

Work in Process $ 


(For a discussion of accounting for units lost in process industries, sec section 
on Process Cost Systems.) 

ACCOUNTING FOR DEFECTIVE UNITS. Blocker and Weltmei (Cost 
Accounting) take the position that "defective work is to be distinguished from 
spoiled work. The former is work in which there is some imperfection which 
can be brought up to standard by additional materials and labor, while the latter 
cannot be reconditioned and the units must be sold either as scrap or as second- 
er third-grade products.” Basically, the problem of accounting for defective units 
is concerned with accounting for rework costs. 
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If the number of units requiring rework is large and the rework costs are sub- 
stantial, it may be desirable to set up a salvag^e department as a part of the 
factory organization. Bennett (Standard Costs: How They Serve Modern Man- 
agement) states; '"If the product is a critical one and rejections at inspection are 
relatively heavy, a salvage department should be established. This department 
will control the rejected w^ork, salvage nil items possible, and account for quan- 
tities salvaged and scrapped/' 

As in the case of spoilage, it may be desirable to distinguish between normal 
and abnormal defective units on the basis of whether they apjjcar as an inevitable 
consequence of production or because of some unusual event such as a fire or 
earthquake. The rework cost nf defective units of the latter type would be 
regarded as a loss and closed directly to profit and loss. If defective units appear 
as a normal consequence of productive activity, however, the rework costs are 
typically regarded as a cost of producing satisfactory products. 

Treatment of Rework Costs. The disposition of rework costs will depend 
upf)n whether the units requiring rework are identified with a specific order for 
the production of a type of product not ordinarily produced or are the result of 
I he usual type of manufacturing activity. Matz-Curry-Frank (Cost Accounting) 
state that; 

If the defective units are clearly identified with a numbered job order and the defects 
are peculiar to the job, the cost to complete the defective units should be charged 
lo the job. If the defects orrur on more nr less common commodities ordinarily 
made in the factory, where defective units occur irregularly and the lob or job actu- 
ally in process at the time is accidental, then the added cost is properly charged to 
manufacturing expenses. 

If the defective units can be associated with a specific job and were caused by 
specifications or condilions peculiar to that job, the following entry will be made 
to record the use of materials, laV)or, and application of overhead to rework 
defective units: 


Work in Pi '□cess 5 

Materials $ 

Accrued Payroll 55 

Overhead Applied S 


The rework costs wall be entered on the cost sheet related to the original job on 
which the defective units originated. 

If defective units appear as the result of manufacture of products ordinarily 
produced, the rework costs will be recorded by the following entry; 


Factory Overhead 55 

Mateiials 5 

Accrued Payroll S 

Overhead Applied $ 


The foregoing entries are usually prepared on the basis of defective work 
reports such as that shown in Fig. 23. 

MANAGERIAL CONTROL OF SPOILAGE AND DEFECTIVE 
UNITS. Concerning the importance of control of spoilage and defective units, 
Boutin (NAA Bulletin, vol. 31) states: 

In some companies scrap control is a must if the company is to survive. In other 
companies scrap control is essential if they are to prosper. In all companies the 



5-60 


MATERIALS 


control of scrap should be foremost in the minds of not only the factory manage- 
ment, but the cost accountant as well. The term ''scrap” as used in this paper means 
work spoiled in production and not residue material from manufacturing opera- 
tions. 

Since rework costs inevitably must be deducted from revenue, it follows that re- 
duction in rework means a corresponding improvement in enterprise net profit. 


DEFECTIVE WORK REPORT 


DATE NO 

DEPARTMENT RESPONSIBLE STANDING ORDER NO. 

NATURE OF DEFECTS 

CAUSE OF DEFECTS 


DESCRIPTION 

OF WORK 

TO BE DONE 

DEPT 

NO. 

COSTS INCURRED 

MATERIAL 

LABOR 



HOURS 

COST 




■ 



■ 





■ 



■ 

SIGNED; 


Fig. 23. Report on unsatisfactory work. 

Performance Standards. Where operations are of a repetitive nature and 
where there seemingly is a tendency for the appearance of exccs'?ive quantities 
of spoiled and defective units, efforts should be made to establish performance 
standards. Control implies that there is a standard or yardstick by which actual 
performance can be measured and judged. When an order received calls for pro- 
ducing a given number of a product not previously produced, and orders to 
produce like units are not expected, it may nevertheless be useful to make a 
careful estimate of the spoiled and defective units that arc to be regarded as 
acceptable. Knowledge of what will be regarded as satisfactory performance may 
encourage employees to strive to attain the indicated efficiency level. 

It is frequently a problem to secure the necessary cooperation of employees 
when standard performance is to be achieved. Routin (NAA Bulletin, vol. 31) 
offers the following suggestions: 

. . . Cooperation is made easy tn obtain if the following points arc stressed to the 
respective employee groups: 

Works managers: reduced costs, more profit, quality product. 

Foremen: greater efficiency, more production, personal recognition. 
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Employeea: neater earnings, job security through better competitive position, 
recognition by other employees. 

Performance Control Reports. Fig. 24 illustrates a type of chart which can 
be posted in a conspicuous place in a department and which reports the relation- 
ship of actual appearance of spoiled and/or defective units to the performance 
standard. The chart shows that in this particular department there is need for 
more effective control. 



Week Ending 


Fig. 24. Spoiled and defective units as a percentage of satisfactory units. 


A report simihir to that shown in Fig. 25 should be prepared for the use of the 
foreman of the department, with a copy going to his supervisor. Reports of this 
type should be summarized by departments and presented to “middle manage- 
ment” in the factory. (For a further discussion of reports, see section on Cost 
Control, Budgets, and Reports.) 
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Fig. 25. Report on unsatisfactory units. 


CHART OF MATERIALS ACCOUNTING. The forms, records, and 
procedures used in materials accounting will vary to some extent from one manu- 
facturing company to another. The presentation of one combination of the vari- 
ous possibilities, such as in Fig. 26 from Neuner (Cost Accounting), should help 
to demonstrate how the various elements are related to fonn a coordinated pro- 
gram for the costing of materials. 





Cr. Work-in-Process — Ma- 

terial (original cost) 

Fig-. 26. Summary and analysis of materials accounting under a cost system. 
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Definitions and Classifications 

LABOR COSTS DEFINED. The total labor cost incurred by a company 
includes four separate elements: direct labor expended on the completion of the 
company’s products; indirect labor costs not expended directly on the com- 
pleted products but necessary for production; labor losses, such as waiting time 
and machine delays; and labor-related costs, such as premium pay, holiday and 
vacation pay, payroll taxes, and similar forms of supplementary wage. Labor 
costs should nut be restricted to the base pay earned hy employees but in addi- 
tion should include all premiums and bonuses and all labor-related costs con- 
nected with maintaining the labor force. 

From a management and accounting standpoint, all the elements of labor cost 
should be considered as an integrated cost area. Matz -Curry-Frank (Cost 
Accounting) outline the labor cost as follows: 

Fundamentally, a labor co.st consistb of the hourly rate, the daily or weekly wage, or 
the monthly salary of the ernplnyccs In addition to the base pay, generally based 
on a 40-hour woik week, other elements enter into the labor cost. Factors such as 
overtime rarniiig*^, premiiini pay, .''hift bonuses, production incentives, vacation pay, 
apprenticeship or tramne ensis, and pensions constitule other types of labor costs 
besides the base pay In aililitinn to these elements, labor cost may inrliidc paid 
holidays; uncrnplnyinent compensation; old-age and survivor’s benefits; hospital 
and surgical benefits for employees and their dependents; and even free lunches. 
The measure of cost to keep an employee at work an hour or a day must include 
all of these elements whcic they exist. 

DIRECT LABOR DEFINED. For cost accounting and control purposes, it 
is necessary to ditTerentiatc between direct labor indirect labor, and labor-related 
costs. This differentiation facilitates product costing and the measurement of 
labor efficiency. The general rule is that direct labor is labor spent in the actual 
production of the company’s finished product or is labor immediately identifiable 
with product costs. It must be economically feasible, however, to associate a 
labor co^t with units produced before treating that cost ras direct. This concept is 
applicable not only to job lot costing but also to any labor identified with a 
l)rocess, such as melting, dyeing, or galvanizing. Blocker and Weltmcr (Cost Ac- 
counting), in discussing ])roce>s cost accounting, state: 'Tn accounting for labor, 
the important consideration is the identification of each worker with the processes 
benefiting from his labor.” 

Historically, direct labor has been a separate lal or element only in job-order 
cost techniques and the [listinction between direct and indirect labor is less 
pronounced and even sometimes completely absent in companies characterized 
by continuous process manufacturing. NAA Research Series No. 32, Account- 
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ing for Labor Costs and Labor-related Costs, provides a definition of direct labor 
that covers both job order and process cost systems: 

Direct labor cost is that portion of wages or salaries which can, as a practical 
matter, be identified with and charged to a single costing unit. In accounting for 
direct labor cost, source records (e.g., time cards) are coded by departments or cost 
centers in order that labor costa may be accumulated separately for each department 
or costing center. Since the department or cost center is here the costing unit, the 
resulting coats may be termed direct departmental or direct cost center labor cost. 
The latter term is generally applied to labor in departments characterized by con- 
tinuous processing or highly mechanized operations. Within each cost center, labor 
costs are, in so far as practical, identified with individual units or products or job 
orders. This is the direct labor cost of the product or order. 

Labor may be classified as direct when (1) there is a direct relationship to the 
product through a process or a costing unit; (2) the labor cost may be measured 
in light of this relationship; and (3) the labor cost is sufficiently material in 
amount. In most companies the ultimate and practical criterion for classifying 
labor as direct is whether the work performed by the ivorker can economically 
be identified with the product, and the distinction between direct and indirect 
labor sometimes becomes a matter of expediency. 

INDIRECT LABOR DEFINED. Indirect labor costs are those which are 
not identifiable with, or incurred directly in, the production of specific goods or 
services but are applicable to jiroduction activities generally. Indirect labor con- 
sists of the labor costs in service departments, such as purchasing, engineering, 
and timekeeping; labor costs of certain workers in the producing departments, 
such as foremen, material expediters, and clerical assistants; and auxiliary labor, 
such as for storeroom, factory office, and maintenance. 

The following definitions of indirect labor taken from replies received in a 
survey by a Research Project Committee of the National Association of Account- 
ants (Research Scries No. 32, Accounting for Labor Costs and Labor-related 
Costs) represent company practice in defining indirect labor: 

1. All labor which cannot he predetermined accurately with respect to the part 
number produced. Whereas direct labor is specified On the manufacturing 
routing both as to type and amount, and actual direct labor time is charged 
to a direct labor account, indirect labor is generally specified in departmental 
budget and standard rate sheets, both as to type and amount. 

2. Work which is not identifiable with, or incurred for, the production of specific 
goods or services but is applicable to production activities generally. Primary 
factory accounts are used to show in detail all hourly and salaiies classifica- 
tions. 

3. Nonsiipervisory labor expended in support and maintenance of production 
operations, such as floor help, oilers, inspectors, and shippers. Can include 
machine adjusters. 

4. All hourly and salaried plant employees except those classed as direct labor 

5. Two major classifications of indirect labor are maintained: 

a. Departmental control accounts include office clerks, cost accounting, produc- 
tion planning and control, time study, sweepers and oilers, materials 
handling, service employees, inspectors, group leaders, stores, set-up. 

b. Management control accounts cover general supervisory personnel, engi- 
neering, etc. 

6 . Three divisions of indirect manufacturing labor are maintained: 

a. Variable expense labor, which is broken do^^Ti in considerable detail and 
covers those activities which are tied closest to production and where the 
work force can be increascfl nr decreased with changes in production volume. 
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b. Sweeping, cleaning, moving materials, oilers, maintenance. 

c. Fixed expense labor, consisting of the works staff, engineers, firemen, 
grounds keepers, watchmen, and inventory work. 

Classification of Indirect Labor. The classification of those labor costs which 
cannot be associated directly with units of production shouhl reflect the type of 
work performed. Since different manufacturing methods and different organ- 
izational patterns are in effect within the various industrial groups, there can be 
no set classification of indirect labor. In addition, the preferences and policies of 
management will affect the classification. NAA Research Series No. 32, Account- 
ing for Labor Costs and Labor-related Costs, illustrates a typical classification of 
indirect labor costs, with three broad groupings and related subgroupings, as 
follows: 

Service groups 

1. Cafeteria help. 

2. Coal, oil, ash handling. 

3. Elevator operators, crane and industrial operators, trucking, and chauffeurs. 

4. Janitor service, area and machine cleaning, grounds. 

5. Laundry help. 

6. Maintenance of plant and eqiiij)ment. 

7. Materials, handling, receiving, storage. 

B. Oilers, beltmen. 

9. Steam, electric power, water, compressed air. 

10. Storcskeepers, tool crib attendants. 

11. Tool and die maintenance. 

12. Utility gang. 

Supervisory, control, and engineering groups 

13. Plant management. 

14. Foremen, assistant foremen, working foremen on less than 50% production, 
clerks, stenographers. 

15. Production planning and control, expediters, dispatchers, tool and drawing 
chasers. 

16. Industrial engineering, time study, standards. 

17. Industrial relations, personnel, employment department. 

18. Medical and dispensary. 

19. Cost accounting. 

20. Purchasing. 

21. Order and billing. 

22. Mechanical and electrical product engineering, drafting. 

23. Tool design. 

24. Metallurgical and other laboratory help. 

25. Traffic. 

26. Quality control. 

27. Plant protection. 

28. Timekeeping. 

Excess direct manufacturing labor groups (some charged as direct labor) 

29. Excess labor. (This account reflects the variation between productive wages 
payable and the standard labor cost of the production of these employees ) 

30. Re-operating labor. (The cost of repairing and reconditioning of product.) 

31. Downtime. (Idle time of production operators.) 

A standing expense order number is assigned to each subdivision, and lists 
of these numbers are posted throughout the plant. Through these numbers in- 
direct workers know how to charge their time. 
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The classification of indirect labor accounts should be devised so that control 
over these costs may be maintained. The number of detailed indirect labor 
accounts used Lshould be large enough to prevent unlike labor costs from being 
merged, and yet should be few enough to keep clerical costs to a minimum. Each 
indirect labor classification should contain cost elements which may be used 
to determine the efficiency or inefficiency of a group of related or closely 
integrated indirect laborers. 

Codes for Indirect Labor. Indirect labor accounts should be coded in order 
to faciliate the distribution of charges thereto and to aid in the interpretation of 
these costs. Heckert and Kerrigan (Accounting Systems) state that the use of 
an adequate coding system will: 

1. Help locatp accounts quickly, 

2. Reduce time for writing the identity of accounts. 

3. Aid in classifying transactions 

4. Aid the memory. 

5. Farilitale mpchaniral sorting. 

6. Allow for adding or dropping accounts. 

Each subdivision of indirect labor should be assigned a code number or letter, 
and this may be preceded by a departmental, process, or cost center code number 
nr letter, if desired. Thus the excess direct manufacturing labor posts in the 
preceding list of indirect labor accounts could be identified as apidicable to the 
fabrication, machining, and galvanizing departments, as follows: 

5300 Fabrication Department 

5329 Excess Labor 

5330 Re-operation Labor 

5331 Downtime 

5400 Machining Department 

5429 Excess Labor 

5430 Re-operation Labor 

5431 Downtime 

5500 Galvanizing Department 

5529 Excess Labor 

5530 Re-Dpevalion Labor 

5531 Downtime 

For a detailed di.^cussion of classification and coding, see section on Cost 
Classifications. 

LABOR-RELATED COSTS DEFINED. The base pay of employees is 
considered either direct or indirect labor, and all other costs incurred in conner- 
lion with maintaining the labor force are considered labor-related. NAA Research 
Series No. 32, Aecoiinting for Labor Costs and Labor-related Costs, has defined 
the costs that should be considered labor-related: 

Lab Di'-i elated costs are those costs related (a) to the basic cents-per-hoiir wage or 
rlDllur-iier-mnnth salaiy paid to employees, or (b) to the number of employees on 
the payroll. Such costs include both amounts paid directly to employees in addition 
to their basic wage or salary and nondirert costs incurred by the company Among 
the direct payment items are ])remium payments for time worked, jiajanents for time 
not worked, separation payments, and unfunded pensions. Nondirect payment costs 
include such items as employee welfare and social security costs, employment admin- 
istration costs, and workmen’s compensation insurance premiums. 
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All costs other than the base wage should be considered labor-related, if 
incurred in connection with employee compensation, whether payment is made 
directly to the employee or to someone else on his behalf, whether payment is 
made currently and in cash, or indefinitely deferred until retirement or death. 

SEGREGATION OF LABOR-RELATED COSTS FROM OTHER 
INDIRECT COSTS. Because of the size and growing number of labor-related 
costs, such as pensions, holiday pay, vacation pay, payroll taxes, group insurance, 
supper money, and uniforms, it is important from the stamlpoint of product 
costing that these labor costs be properly allocated to units of production. The 
Economic Research Department of the Chamber of Commerce of the United 
States over a period of many years has conducted a series of biennial studies 
(Fringe Benefits) which has shown a continual upward trend in labor-related 
costs. For the 1,020 companies covered, the average payment for so-called fringe 
benefits was 21.8% of payroll, 47.4 cents per payroll hour, or $981 per year per 
einplo 3 ^ee in a recent year. Correct accounting treatment of this large cost elerneiil 
sometimes neces.sitates a separate allocation of labor-related costs to profluct^. 

Lawrence (Cost Accounting, revised by Ruswinckel) states that: 

CV'rtain of the costs included in this section, such as jiayioll tuxes, lay-off benefit 
]daii, and proMsion for vacation pay, are so closely related to labor costs that it 
might be sound to consider them as a second type of indirect cost separate from 
other inilirect costs. If this were done, it wmiild be npcf‘ssary to create a second in- 
direct control account for the “fringe” labor cost.s, estimate tlu^e costs for the com- 
ing year, determine a sjjecial rate for the distribution of such costs, and then "apply” 
this rate to wlieiever the labor dollars were distributed. 

The distribution basis for this special class of indirect costs may be (1) thi' 
number of employees, (2) direct labor cost, or (3) direct labor hours. Use of any 
one or a combination of these bases will normally provide a proper relationshi]) 
between labor, production, and labor-related costs. 

DIFFICULTY IN DISTINGUISHING BETWEEN DIRECT AND 
INDIRECT LABOR. The distinction between direct and indirect labor is 
sometimes difficult to establish. Where fully automatic machinery is used, the 
worker becomes in elTect a machine tender. The machine alters the size or shape 
of the product, w’hile the worker merely feeds the machine at intervals anrl 
makes minor adjustments. For example, the question may be raised as to whether 
a worker at a modern loom in a textile plant is a WTaver (direct labor), a machine 
adjuster (direct labor), or a repairman (indirect labor). 

Modern prodiietion technique has forced a reconsideration of what constitutes 
direct labor. It is clear that if a man is tending a productive machine, his labor 
is as direct as the labor of one producing goods manually. Frequently trade 
terminology may influence the classification. In the jireceding example, the 
worker may be a weaver or a ma chine tender, according to trade terminology, 
and in both cases lie a direct laborer; but if he is a repair man or set-up man, he 
may be classified as an indirect laborer. 

A labor item may be direct in nature but for practical reasons may not be 
charged directly to a given product, being prorated as direct labor over several 
products or even treated as indirect labor. Instances of such borderline cases are 
spray painting, inspection, and short operations. 

Spray painting can, in some instances, be easily identified with and charged 
to specific jobs, but in many cases the spraying is done on a conveyor belt with 
items from various jobs being sprayed as needed. In the latter case, to charge the 
paint-spraying labor directly to the separate jobs may entail too much clerical 
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detail, and this labor cost should therefore be allocated to the various jobs on 
some equitable basis. 

Inspection labor may be considered direct labor or indirect labor, dependini? 
upon the circumstances. It is often considered direct labor in cases where each 
unit must be tested or measured to ascertain that the product meets predeter- 
mined specifications, as in the manufacture of drugs, where each item must be 
tested to guard against error. Inspection labor should, in other cases, be con- 
sidered indirect labor, if the inspection is done on an intermittent or selective 
basis. If the inspector divides his time between two or more departments or jobs, 
proration of his wages may be accomplished more easily by treating them as 
indirect wages than by attempting to make a direct allocation through time 
tickets or time cards. . 

Short operations, which require a relatively small amount of time to complete, 
such as buffing, scouring, and polishing, may be treated as indirect labor if the 
operation takes less time than the unit time employed in labor accounting. If 
in a given plant the minimum unit time is 15 minutes, an operation consuming 
less than that amount should be classed as a short operation. Proration of the 
labor cost of these operations may in some cases be best accomplished through 
allocation as indirect labor. 

IMPORTANCE OF DISTINCTION BETWEEN DIRECT AND IN- 
DIRECT LABOR. Direct labor should be segregated from other labor costs 
as much as is feasible in order to provide a more accurate product cost and to 
provide control over labor costs. The distinction betw^ecn direct and indirect 
labor costs is necessary also because direct labor efficiency is measured by the 
number of acceptable units completed, while the rfficienev of other types of labor 
frequently has little relationship to the number of unit'? produced. Therefore, in 
the measurement of the efficiency of a particular worker, group of workers, or a 
department, their labor must be divided, so far as is practicable, into direct and 
indirect elements. 

Another reason why proper segregation between direct and indirect labor costs 
is important is that manufacturing overhead is most frequently applied on the 
basis of direct labor cost or direct labor hours. Unless the distinction between 
direct and indirect labor is clearly made and consistently followed, serious errors 
result in the overhead allocation. Thus, under a job-order method of costing, 
failure to treat direct labor as such not only reduces the labor cost u^ed as a basis 
for applying overhead but also increases the total overhead which must be 
applied. 

Heckert and Willson (Controller ship) state that in controlling direct labor 
costs, as with other costs of manufacturing, the ultimate responsibility must rest 
on the supervisors, but they must be given assistance through accounting pro- 
cedures that accurately distribute labor costs and provide significant labor 
classifications which serve as a basis for informative labor cost analyses. 

MANAGEMENT’S INTEREST IN LABOR COSTS. Management is 
primarily interested in labor cost accumulation and analysis because they serve 
as a basis for: 

1. Control over labor costa. 

2. Managerial decisions. 

3. Inventory costing and profit determination. 

The various administrative divisions of a plant naturally place varying em- 
phasis on these points. Top executives are primarily interested in total labor 
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costs, the ratio of labor costs to total costs, and changes in the labor ratio. These 
data serve as bases for decisions involved in wage negotiations and the coordina- 
tion of operating divisions. Major operating executives, such as the vice-president 
.in charge of manufacturing or the plant superintendent, require additional 
detail, including costs by jobs, processes, operations, and departments. Produc- 
tion control men and shop foremen need detailed figures applying to their par- 
ticular jurisdictions and giving information as to how each figure compares with 
budgetary or other operating standards. 

Basis for Control. Adequate control of labor costs involves more than the 
reduction of these costs; it involves verification of the efficiency of labor opera- 
tions and includes the problems of maintaining adequate compensation levels, 
maintaining product quality in accordance with predetermined standards and 
holding the volume of production to optimum levels. 

Control over labor costs originates with a comparison of actual labor costs with 
some form of predetermined standards. The resulting variances are then analyzed 
as to causal factors. Even the most detailed and accurate recording of labor 
costs will not ensure control over labor costs unless management applies some 
standard of performance as a measure of the efficiency and effectiveness of that 
labor and follows up on variances from that standard. (See sections on Setting 
Standard Costs, and Analysis and Control of Standard Cost Variances for a 
detailed explanation.) 

Basis for Management Decisions. Many of the decisions that management 
must make are based upon cost data. Vance (Cost Accounting) lists some of 
these major decisions as follows: price setting, selection or elimination of product 
territory, customers, salesmen, or methods of selling, purchase of new plant or 
equipment, location of plant, and choice between making or buying an article. 
To make such decisions, management must have adequate labor cost data to 
determine the fixed and variable portions of labor, the additional or marginal 
labor cost to produce certain articles, and alternative labor cost data. Much 
of these data is not set out in regular labor cost reports and must be compiled 
through separate cost studies. The labor records should be so devised that man- 
agement may have these data compiled as accurately and rapidly as possible 
when the need for them arises. 

Basis for Inventory Costing and Profit Determination. The costing of 
inventory and the resulting determination of profit require that products be 
costed by assigning direct labor and an equitable portion of indirect labor and 
labor-related costs to products. Direct labor, by definition, is assigned directly 
to products. Indirect labor and labor-related costs should be assigned to products 
on an equitable and practicable basis. In writing on the application of overhead, 
Matz-Curry-Frank (Cost Accounting) state that while many bases are available 
for allocating these costs, clerical practicality and economical application are also 
factors to be considered. The ultimate objective of any basis selected for the 
allocation or application of indirect costs should be to charge a job or product 
with the amount that most closely corresponds to the actual costs of the job or 
product. 


Timekeeping for Cost Purposes 

PURPOSE OF TIMEKEEPING. Timekeeping records supply the neces- 
sary basic data for the payroll department to compute and prepare the payroll. 
These records are also the basis whereby the cost accounting department may 
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charge direct labor costs to jobs or processes and allocate or apply overhead 
where the basis of the application is time, such as labor hours or machine hours. 
Timekeeping thus has two distinct aims: 

1. To accumulate data used as a basis for preparation of the payroll. 

2. To accumulate data used as a basis for distribution of labor costs to jobs, 

processes, departments, nr cost centers. 

Daily work reports, attendance registers, time tickets, or other devices are used 
to accumulate time records for payroll and labor distribution purposes. The 
data on these records should be sufficient to satisfy the following basic purposes 
of timekeeping, as set out by Lang-McFarland-Schiff (Cost Accounting) : 

1. For payroll purjioses: 

a. To show the number of hours worked. 

b. To disclose absence or tardiness. 

c. To measure overtime for which extra pay may be due. 

d. To provide evidence of compliance with legal requirements. 

2. For cost purposes: 

a. To know the quantity of work done on each job. 

b. To know the cost of the work done. 

In Fig. 1, Vance (Theory and Technique of Cost Accounting) gives an over-all 
view of the organization for labor cost control — the functions performed, the 
documents and records prepared, and the uses made of the documents and records. 

WHERE AND BY WHOM TIME IS KEPT. The time spent by a 
worker on a particular task may be kept by himself, by his foreman, by a 
traveling timekeeper, or by a stationary timekeeper. No universal rule can be 
set as to who should keep time, since individual circumstances differ. Cook (NAA 
Bulletin, vol. 40) underlines the importance of accurate timekeeping to prevent 
unscrupulous, inefficient supervision from covering up its inefficiencies by charg- 
ing excLW labor time to rework, training time, machine downtime, or to parts not 
covered by standards. 

In small plants the foreman or the individual operator may do the timekeep- 
ing. This arrangement has three distinct disadvantages: (1) The operator or 
foreman may manipulate the reporting of time from job to job to cover ineffi- 
ciencies or errors. (2) The operator or foreman may be inclined toward careless- 
ness in timekeeping or may neglect this duty in preference for his jiroductive 
assignments. (IS) Valuable productive time is lost and mental distraction to the 
workers results from having them keep their own time. 

If the individual operators keep their own time, the foreman should check the 
time tickets or work reports at the end of each day. This enables him to watch 
the accuracy of their timekeeping and also gives him a measure of the efficiency 
of each of his workers. 

The source of all labor distribution entries is either a time ticket specifying 
the number of hours or pieces, or both, or a mechanically printing elapsed-time 
clock, which automatically stamps on a specially prepared timekeeping record 
the elapsed time in hours and minutes spent on a particular operation or unit, 

HOW TIME SHOULD BE KEPT. Timekeeping for labor cost distribu- 
tion may be accomplished by means of work reports or time tickets. These de- 
vices record the time spent by each employee on each job or process, and time on 
these records must balance with the time used for payroll purposes. 



Labor Record Keeping Functions and Records 
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Clock cards are frequently used as timekeeping records for payroll purposes. 
These cards should be placed in racks, the "out” cards on one side of the clock 
and the "in” cards on the other side. These card racks should be under the 
supervision of a responsible person who sees that only one card is handled by 
each employee and that there is no back-tracking or repeating. The racks should 
be located at a convenient distance from the clock recorder so that employees 
may take time to select or file their cards without obstructing and delaying the 
line of registrants. Some companies keep the "out” rack by the time clock but 
maintain "in” racks within each department so that the foreman many ascer- 
tain whether he has a full working force. 

A survey of how 120 companies record employee time by American Business 
(vol. 27) shows that the question of whether or not to abolish the time clock and 
to have employees keep their own time is a subject of lively discussion among 
personnel executives. Sixty percent of the respondents in this survey report that 
their employees accept the use of the time clock and that no problems are 
involved while 12% report that the time clocks are not well received. Over 50% 
of the executives responding believe that the punched time card is the best 
method for keeping time records. 

A floor check record sometimes serves as a useful aid in determining that 
time paid for is actually worked. This record should indicate that each employee 
paid was on the job and that the number of hours entered were actually worked. 
It may cover a complete pay period or only one day. An ordinary check mark 
may be used in the morning to indicate that the employee is on the job, and a 
stroke made through the mark in the afternoon when the employee is checked 
again. At the end of each day the floor check record is compared with the clock 
card, and the number of hours worked is inserted on the record. It is then for- 
warded to the payroll department. 

Most companies match the time tickets or work reports with in-out clock cards, 
attendance registers, or floor check reports at the end of each day, week, or 
pay period, in order to ascertain that all time which must be paid for is recorded 
as assignable to some cost account. The total time worked during each day, 
shown on a clock card or attendance register, is easily compared with a daily work 
report for each emplo 5 'ee, but the comparison is more difficult when individual 
time tickets are used and each employee has several time tickets during the 
course of each day. 

DUTIES OF TIMEKEEPER. The specific duties of the timekeeper vary 
among companies, and frequently the timekeeper is assigned tasks in addition to 
that of timekeeping. However, his primary duties are (1) timekeeping or attend- 
ance, for payroll purposes; (2) timekeeping of work performed and production 
realized, for labor cost distribution purposes; and (3) timekeeping for purposes 
of satisfying the requirements of the Fair Labor Standards Act (wage and hour 
law). Gillespie (Accounting Systems) describes the duties of the timekeeper as 
follows : 

Attendance timekeeping: 

1. Racking the attendance cards, usually simultaneously with picking up the cards 
for the previous pay period. 

2. Supervising the clock punching. 

3. Auditing the clock cards, including locating each man who has punched in, 
spot-checking periodically to assure that each man who is punched in is still 
on the job, and ascertaining that each worker is performing work assigned to 
him. 
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4 . Computing total hours and footing the clock cards or attendance registers. 

5. Reporting time to the payroll department. 

6. Miscellaneous duties, such as supervision of lockers and badges. 

Labor and production timekeeping: 

1. Issuing job tickets. 

2. Visually checking periodically to ascertain that each worker is still on the job 
assigned him. 

3. Balancing time on each job or process against attendance time, and making 
necessary adjustments. 

4. Accumulating actual hours for each operation or job, which may be compared 
to standard or budgeted hours. 

5. Extending production figures by standard man-hour figures to obtain standard 
hours. 

6. Reporting piecework production by individuals, teams, or departments. 

7. Miscellaneous duties, such as preparing special reports for clothes-rhanging- 
time pay, clothes allowances, tool-sharpening pay, working through lunch hour, 
and supper pay. 

The Fair Labor Standards Act requires that attendance records be maintained 
for each employee, including the total hours worked each day. Ordinarily the 
attendance and labor records necessary to satisfy payroll and cost department 
needs will meet these governmental requirements. 

LOCATION OF TIMEKEEPERS. Timekeepers should be located as near 
as possible to the center of their activities, and the nature of the duties assigned 
to the timekeeper will determine the best location. A traveling timekeeper is 
one who moves around the department more or less continuously during the day, 
noting when workers change jobs and recording the respective start and stop 
times, A stationary timekeeper has a definite work place, and the employees go 
to his desk to report start-and-stop times, changes in jobs, and transfers to other 
departments. A stationary timekeeper should make the rounds of the machines in 
the morning as soon as the whistle blows, after liineh, and several other times 
during the course of the day, to be certain that workers have not changed jobs 
without reporting to him. During most of the day he is at his work place. 

The nature of production in each plant will determine whether stationary or 
traveling timekeepers are more efficient. If changes in jobs or processes are rela- 
tively few and consume a comparatively long span of time, the timekeeper should 
be stationary. This will permit maximum use of the timekeeper’s time and yet 
will not detract unduly from the workers’ production time. If, on the other 
hand, jobs or processes are frequently changed, the timekeeper should travel 
Ihroughnut the plant. The use of traveling timekeepers makes it possible for pro- 
duction workers to remain at their jobs and prevents the congestion that would 
resTilt around a stationary timekeeper’s desk. 

TIMEKEEPING DEPARTMENT. In most concerns timekeeping is 
handled by a regular timekeeping department, established as a separate unit. 
This is a desirable arrangement when there is a large number of employees or a 
considerable variety of operations or classes of labor. 

Because of the close relationship of timekeeping and cost accounting, the chief 
accounting officer, whether his title be controller, auditor, or accountant, has a 
flcfinite responsibility for timekeeping methods and result'^. On the other hand, 
the factory superintendent or jdant manager, and his foremen, have a responsi- 
bility for the performance of their department and their men, and they must see 
that proper accounting is made for all labor under their supervision. This dual 
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responsibility of both accounting and production officials leads to two types of 
timekeeping organization ; 

1. The timekeeping function may be entirely under the direction of the chief 
accounting officer’s organization. 

2. The timekeeping function may be under the supervision of the plant manager 

When timekeci)ing is a function of the accounting organization, the foreman 
should initial all tickets (Fig. 2). Care should be taken in such cases, however, 
to ensure that these reports are really examined before being signed and not 
casually approved. 
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Fig. 2. Job order time ticket. 


When time clerks are under supervision of the plant manager, the chief ac- 
counting officer should retain responsibility for specifying methods and procedures 
and periodically auditing the results. Timekeejung duties, however, should not 
make clerks of the foremen. The foreman's chief interest is production, and he 
should not be compelled to neglect supervision of production in order to super- 
vise details of timekeeping. 

The best arrangement under typical conditions in a large organization is to 
establish a regular timekeeping department, with time clerks responsible to a head 
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timekeeper or supervigor. The latter in turn is under the administrative super- 
vision of the plant manager. Procedures are specified and spot-checked, however, 
by the controller or other accounting officer through his works accountant or cost 
department. 

RELATIONSHIP OF TIMEKEEPING, COST DEPARTMENT, 
AND PAYROLL. The desirability of tying the cost records into the financial 
books of account is now generally recognized. This relationship ensures greater 
accuracy and completeness of the cost records and also provides a valuable 
internal check on payroll payments. Time tickets will not be overlooked or 
omitted from Ihe cost records if the time recorded on them must balance in total 
with the payroll. Neither can the payroll be easily padded or falsified if the 
manipulation must be balanced by a corresponding maniinilation of the detaileil 
cost figures, which in turn must be reconciled with the inventories of goods pro- 
duced. 

Under one system, dispatching and attendance are part of the functions of 
the timekeeping department, and time from the attendance board in the form 
of in-out cards is forwarded to the payroll department for preparation of thf' 
payroll. A stationary timekeeper is used, and the time tickets and in-out card." 
are reconciled in total both daily and at the end of each week. After reconcilia- 
tion the in-nut ranis become the basis for the payroll, and the time tickets become 
the basis for posting to the detailed job records. The completed payroll then 
forms the basis for determining the charges which arc to be made to cost con- 
trolling accounts. 

TIME TICKETS. Time tickets are the basic supporting documents for mea.«- 
uring the performance of workers and for preparing labor cost distribution.''. 
There are many different forms and types of time tickets, but each should be so 
constructed that the employee's total working time is detailed, showing exacth 
what the employee did during that time. From this detail the labor cost of 
products, jobs, and operations can be determined, as well as the indirect labor 
cost; and by comparison with standards or predetermined labor budgets, thi‘ 
efficiency of the worker can be determined. The basic time ticket data recorded 
•should include the worker’s name or employee number, the department name or 
number, identification of the job orders or processes on which the employee 
w'orked, the time started and stopped on each job or process, the elapsed time, 
the employee’s pay rate, and the date. The time tickets may be handwritten or 
prepared by mechanical devices and should be sorted or summarized each day 
to accumulate the total time spent on each pha.^e of the job or process or on 
each type of indirect labor. The sorting of the time tickets may be done mechan- 
ically or by hand. 

Single Time Ticket for Each Payroll Period. The u^e of a single time 
ticket for each payroll period is advantageous when workers iierform the same 
work regularly, as is the case in most continuou.s-process industrie.«. The prin- 
cipal advantage of this type of time ticket is that it reduces the number of 
tickets that must be analyzed to make distribution of the labor costs to processes 
or products. Use of time tickets that cover a full payroll period, how^ever, has 
the disadvantage of too long a time span between reconciliation of the time 
tickets and the attendance records. 

Errors or discrepancies of the time tickets are difficult to correct after 
several days have passed. Also, when a single ticket is used to cover each pay- 
roll period, there may be a tendency to omit the attendance records and let 
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the time ticket serve for both attendance records and cost distribution. This 
procedure should not be followed, since it destroys the control effected by com- 
parison of the two records. 

A single ticket for each payroll period should not be used when jobs are changed 
frequently or employees are shifted from process to process. A variation of the 
scheme may be used, however, which consists of issuing a separate ticket for each 
order. The operator then keeps the ticket until the order is completed. Fig. 2 
shows such a ticket, with a total of 20.7 hours worked. Since the work had been 
completed, the word “Final” was checked on the ticket. When this method is 
used, all tickets must be turned in at the end of the pay period, whether or not 
the job is finished, so that the resulting labor costs can be checked against pay- 
roll records. 

Single Time Ticket for Each Day. The use of a time ticket for each em- 
ployee for each day is more adaptable to companies where workers change jobs or 
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Fig. 3. Employee’s daily time ticket, showing cost distribution. 
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proceBBBB several times during the day. This procedure permits a daily check 
of the labor distribution with attendance time, resulting in immediate correction 
of errors, as well as an even work load for the clerical personnel who extend and 
post labor data to the detail records. 

Fig. 3 illustrates a daily time ticket for a single employee. Both the job number 
and the operation performed are entered by the timekeeper, and the start-and- 
stop time is punched on a time clock. Note that the time used is Continental 
time, which numbers the hours of the day from 0 to 24, and in which fractions of 
an hour are carried to the nearest hundred. This measurement of time facilitates 
the computation of time spent on each job and the labor cost of each operation. 
The summary of time spent on each job must be entered on each ticket at the 
end of each day. 

Fig. 4 illustrates a variation of the daily time ticket that facilitates the sum- 
marization of time spent on each job. This form has a carbon copy which is 
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Fig. 4. Time ticket with detachable Btubi. 
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perforated so that several stubs are prepared, one for each job worked on. At 
the end of the day the stubs are removed and sorted by jobs. This procedure 
permits a summarization of total time and total cost for each job by addition of 
all stubs applicable to a particular job. The original of the time ticket is not 
separated, remaining as the permanent work record of the employee. 

Unit Tickets. In Fig. 5, Neuner (Cost Accounting) shows a separate ticket, 
sometimes called a unit ticket, issued for each job each day. Thus a worker turns 
in during the day as many tickets as there are jobs which he worked on. Much of 
the information on these tickets may be preprinted, including the job number and 
the operation to be performed. The bottom portion of the ticket for data on 
quantity and hours is filled in by the timekeeper, and rates of pay and extensions 
may be completed by the payroll department or cost section. If the employee has 
idle time, or downtime, for which there is no unit ticket, a separate ticket will 
have to be prepared. The use of different colors on these tickets effectively 
segregates them from the regular production tickets. 

Gang Sheets. Sometimes a gang sheet is wt^ed to record the time of a group of 
employees performing related duties, and occasionally it is used for an entire 
department. Fig. 6 illustrates a gang sheet with each vertical column accumulat- 
ing the labor cost for each job and each horizontal column accumulating the 
labor performed by each employee. This form of time ticket may be used in 
instances where the jobs do not change frequently and a relatively small number 
of jobs is in process at any one time. 

Preprinted Time Tickets. Some concerns, upon receipt of bills of materials 
or blueprints, have a time setter prepare a time card for each operation or each 
job. The time card shows the time allowed for the operation, as well as the 
machine or group of machines on wdiich the operation is to be performed. The 
time card then serves both as a work assignment and as a basic record of time 
spent on the job. This method is particularly useful when jireiniums arc paid for 
exceeding the standard. Its use is similar to that of a prepared stores requisition 
or bill of material when a production order is prepared. 

A variation of this method makes use of a set of master plates to cut the 
tickets. With each mfiiiufacturing order, the production department sends the 
factory an envelope containing all necessary piecework labor tickets to complete 
the order. These tickets show details of operations, quantity to be made, and 
piecework rate. The only information remaining to be entered on the tickets in 
the factory is the operator's number and elapsed time, and possibly particulars as 
to materials used. Fig. 7 is an example of such a ticket prepared on a ticketo- 
graph. Usually these tickets are produced with the aid of a complete master set 
of addressing plates or stencils, one plate or stencil for each direct labor opera- 
tion and a set of plates for every regular stock item. When an item is to be put 
into production, the production department selects the set of plates for that item 
and prefixes an auxiliary plate showing the quantity to be manufactured and the 
order number, printing the labor tickets from them. By this method all direct 
labor operations are controlled, since no operation can be performed without one 
of these printed time tickets, and no handwritten time tickets are honored by the 
payroll department. 

Combination Clock Cards and Time Tickets. Conventional methods of time- 
keeping call for in-out clock cards and use of separate time tickets. These two 
items must lie reconciled periodically. When both records are combined into a 
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Fig. 7. Preprinted direct labor ticket. 


single form, reconciliation of labor charges and payroll earnings becomes auto- 
matic. Fig. K an example of such a combination, the top portion of the form 
serving as the clock card for the day and the lower half divided into six stubs for 
recording job time. If the employee needs more than six stubs in any one daA , 
additional time slips may be attached. The foreman checks the cards at the eml 
of each day, and after the employee has punched out, he places the combination 
clock cards and time tickets in a locked box. They are picked u]) each morning 
by the timekeepers, who reconcile the job time with the clock time, ^nrt the cards 
by departments, and forward them to the payroll department. The iiayroll de- 
partment computes the daily wages, extends elapsed time by jobs, removes the 
stubs, and forwards the stubs to the costing section for iiosting to detail job 
records. The top part of the card with the in-out clock ilala is retained as a 
permanent record of the payroll department. 

Abrams (NAA Bulletin, vol. 3S) describes the advantages of the combination 
clock card and time ticket as follows: 

Because the card'^ are available to thnn in their departmental areas, siipervisoi^ 
are aided in their control of personnel. They can detect absences and lateness sooner 
and can adjust woik assignments more quickly to cnm])rnsate for the missing em- 
ployees. Timekeepers find it easier to reconcile iliffia eiices between total job timi’ 
.and hours worked because they now do this daily. There is no longer need to ask 
jieople to try to remember time data for pieviou'' days. The single card system 
makes it prai’ticable to produce timely repoits of al)''enc{''' and analyses of the reason^ 
for the absences from the same sources from vrhich payiolls are prepared. Also, it 
helps to relieve congestion at the plant entrance by eliminating the necessity foi 
putting cards back in the card rack at the clock area both at the beginning and 
ending of the shift. 

TIME RECORDERS. While some companies record time started and 
stopped on each job by a handwritten process, other companies use mechanical 
recorders to make the recording of elapsed time as error-proof as possible and to 
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Fig. B. Combined clock card and time ticket. 

avoid juggling or miricalculLilioii. These electrical recorders, usually in the form 
of time clocks, are located at various strategic point'? throughout the plant or 
in the central timekeeping department and are used to stamp the start and finish 
times on each job. Fig. 2 illustrates time recorded use of a clock which stamps 
the day, hour, with fractions of an hour to the nearest tenth. Fig. 3 illustrates 
time recorded by a clock arranged to print hours of the day running from 0 to 24, 
with fractions of an hour to the nearest hundredth. 

A further variation of the use of time recorders is the Calculograph, which 
automatically computes the elapsed time from the start to any stop time, regard- 
less of the number of tickets in process and without causing confusion between 
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tickets. Fig. 9 illustrates this form of time recorder. The dial can be calibrated 
in tenths of an hour instead of minutes or in any fraction of an hour desired. The 
clock prints dials showing the exact time when the job was started and finished, 
as well as the time elapsed on the job. 
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Fig. 9. Automatic elapsed time computer. 


LABOR RECAPITULATION SHEET. As soon as the time tickets have 
been prepared and checked to the in-out cards, the labor costs indicated by the 
tickets must be accumulated and summarized for posting to the detail cost 
records. To facilitate the accumulation of labor costs by individual jobs when a 
number of employees work on the same job, a labor recapitulation sheet is fre- 
quently used (Fig. 10 ). This sheet accumulates the total labor cost for each job 
111 the vertical columns and the individual employee earnings in the horizontal 
columns. Thus only one posting for labor cost need be made daily to any job, the 
labor cost for each worker is easily checked against payroll records, and the total 
labor costs posted to detail cost records may be checked against the total payroll. 
The employee’s name and number and the job numbers may be prepared in 
advance by use of printing machines, thus reducing the clerical work of preparing 
I he recapitulation sheet. 

TABULATING LABOR CARDS WITH STANDARD COSTS. When 

a standard cost system is used, procedures may be employed to reduce the time 
spent in analysis of time tickets. Punched tabulating cards arc often used, aerv- 
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iiig as combined work orders and labor tickets (Fig. 11). A master set of tabulat- 
ing cards is prepared for each operation involved in producing a stock item, and 
the.sp cards are filed in the production, scheduling, and planning departments. 
When an item is to be manufactured, sets of work-order time ticket cards are cut 
from the master card and issued to employees as the work is to be performed. 
When the worker has completed the operation, the elapsed time is compared 
with the standard time on the cards, and only those cards on which elap.sed 
time differs from standard time arc analyzed. A complete set of these direct 
labor master cards, prepunched and interpreted, is supplied to each timekeeper 
for each operation performed in his department. The following information is 
punched on these master cards; part number, operation number, standard hours 
per 100 pieces, earned hours per 100 pieces, and class of labor. 

DISPOSITION OF TIME TICKETS. After the time or piecework tickets 
have been reconciled with payroll data, they are turned over to the cost depart- 
ment. All such tickets are posted to the proper shop orders through some form 
of columnar distribution sheet or other suitable distribution technique. In many 
cases these tickets also show machine hours (see Fig. 5), which may be posted 
to shop orders if overhead is applied on that basis. Machine accumulation of 
, “subtotals or the use of work sheets will reduce the volume of postings to job 
order or process cost sheets. In punched-card installations, sorting and sub- 
totaling can, of course, be accomplished easily by machine. Another effective and 
inexpensive method of quick sorting involves use of Keysort equipment. Groov- 
ing to obtain the desired classifications is done on a mass basis at the time the 
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cmflIs [IIP mrulc. A further fidvanta^e of Keyport rardp is that they are still usable 
even if they become torn or wrinkled, and therefore they may be issued directly 
to workers. 

After the time tickets have been sorted and totals accumulated for posting to 
detailed job sheets, the time tickets should be maintained in some logical 
jirrangemcnt— by employees, days, departments, or operations. They should be 
kept for a reasonable period of time, for sometimes analysis of labor costs necessi- 
tates review of the time tickets for a previous period. If the time tickets are also 
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combined with the cJock cards for attendance record purposes, they should be 
kept for the length of time required b}^ governmental regulations. 

COSTING TIME TICKETS. Elapsed time spent on each job or process 
must be converted to dollar labor cost before being posted to individual cost 
sheets or job records. Time may be extended to dollar cost on the basis of the 
hourly rates of individual employees, at an average rate for closely associated 
groups of em])loyeep, or some statistical basis may be used, such as factor hours 
(see description later in this section under Use of Factor Hours in Timekeeping). 
Use of individual employee pay rates is the most accurate but requires more 
clerical effort. Use of average rates will give labor eo.sts of reasonable accuracy 
when employees receive equal or nearly equal rates of pay and will require rela- 
tively less clerical work: Use of the factor hours should be limited to tituations 
where the employee simultaneously performs several operations, possibly on 
several jobs. 

Use of Individual Employee Rates. If individual employee rates are used, 
they are transcribed to the job tickets from master rate cards showing the 
current rate for the employee. Probably the most economical method of costing 
the hours on job tickets is the use of prepared tables. Such a table is illustrated 
here, prepared for use when time tickets are kept to the nearest tenth of an 
hour (Fig. 12). 
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Fig. 12. Tim 

e ticket costing table. 


Use of Average Hourly Rates. 

Average rates per hour 

are used in costing 


elapsed time when: 

1. A number of employees at approximately the same rate of pay work inter- 
changeably on similar operations. 

2. One operation normally requires the joint efforts of a principal workman and 
a helper paid at a lower rate. 

In the first case, if each member of a team works at $2.00 per hour, it is 
inefficient to price each individual ticket and then summarize the resulting dollar 
values. Instead the same mathematical result is obtained if the hours worked by 
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the group are first summarized by jobs, products, or other classifications for an 
entire pay period, or even for a month. At the end of that time the rate for the 
group is applied to the summarized totals of the hours. Even when there is a 
range of pay rates (11.95, 52.00, and $2.10 per hour) for various workmen, if 
the operations performed by all the men are similar, there is no virtue in charging 
one product at $1.95 and another at $2.00 just because of the incidental assign- 
ment of a high- or low-paid man to the job. In such circumstances the hours for 
the group are summarized by jobs, jjroducts, etc., on one record by the cost 
department; the dollar earnings of the group arc summarized for a correspond- 
ing period on another record, perhaps by the payroll department. At the end 
of the period the total dollars of the group, divided b}" the total hours of the 
group, produce an average rate per hour, which the cost department can then 
apply to the hours charged to each job or process. 

The same method is applied when, for example, a workman at J^.'bOO per hour 
and his helper at $2.40 per hour work jointly at a given task. The hours of the 
two workers can be summarized for a week or month, and the average rate of 
><2.70 i)er hour applied to the summarized hourly totals yields exactly the correct 
mathematical result with much le.'^s effort. This is substantially the method fol- 
lowed by the General Tire Company, where emidoyees W'ork on gang or pool 
operations. The labor cost is fir'^t enmpuied for the job as a whole, and the 
total is apportioned among the individual w’orkers on a percentage basis. 

The use of Kcy>ort equijjmeut makcft possible the prepunching of rates into 
cards. Similar rates can then be sorted together and one bulk extension made. 
In general, developments in mechanical equipment to handle the immense task 
of preparing payrolls and labor distributions in large plants have brought al)0ut 
major changes in procedure and in the scope and extent of consolidation of opera- 
tions and mechanization. Thus, for example, labor distributions are obtained 
almost automatically as a by-product of preparing the payroll and related docu- 
ments on certain modern ofTice machines. 

Use of Factor Hours in Timekeeping. When an operator runs several auto- 
matic machines simultaneously, each machine is referred to as a ‘^factor,” and the 
hours w^hen it is in operation are knowm as “factor hours.” Labor hours are then 
computed on the basis of these factor hours. Where factor hours are involved, 
timekeeping methods vary as follows: 

1. A single ticket is used and marked “Fad or 1,” or “Factor 2,” etc., to indicate 
the number of machines operated at various times of the day. 

2. Separate tickets may be issued for each machine, and each starting and stop- 
ping time indicated on each ticket, 

3. In extreme cases separate tickets are made out for each machine each time 
there is a change in factors. 

The fairest method for apportioning labor cost to production when factor hours 
:irp involved is to calculate a cost per factor hour based on a maximum or stand- 
ard number of factors. For example, if an ojicrator is expected to run three 
machines and is paiil $2.00 per hour, the following factor-hour cost results, assum- 
ing an eight-hour day: 


1. Worker’s earnings per day (S X 12.00) 116.00 

2. Factor hours (3X8) 24 

3. Cost per factor hour (item 1 item 2) S .66% 


The production of each machine is charged at the above standard factor-hour 
rate. Any deficiency in labor cost due to the failure of all machines to run full 
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time is ciiarged to an idle time account. In this way job costs are relieved of 
excess charges due to idleness of equipment. The following computation shows 
the resulting costs; 



Hours Run 

Product Cost 

Hours Idle 

Idle 

Time Cost 

Machine No. 1 ... 

3 

5 2.00 

5 

$3.33 

Machine No. 2 . . . . 

C 

4.00 

2 

1.33 

Machine No. 3 

fi 

5.33 

0 

.00 


17 

111. 3.1 

7 

$4.66 


Overtime and Shift Differentials. When employees work during overtime 
hours or extra shifts, th& premium jjaid may be treiited as an increase in the base 
wage rate, or it may be accumulatcil as a separate cost element. When such 
premiums are considered an increase in base rate, there is no change in the 
method of costing time tickets except that a higher rate is u'-ed. When premiums 
are considered a separate cost element, time tickets are costed at the regular rate 
and the premium is accumulated separately. When premiums are kept separately, 
special care must be used to see that the total labor cost is reconciled with the 
weekly payroll. (See also the discussion of Premium Payments in this section 
for the various alternatives in hanrlling premiums.) 

TIMEKEEPING FOR INDIRECT LABOR. Timekeeping for indirect 
labor is considerably less detailed than for direct labor, since indirect labor cost 
is allocated to products through the manufacturing overhead application. The 
most important consideration in timekeeping for indirect labor is to ensure that 
the amounts are correctly and properly charged for control purposes. Indirect 
labor co.sts, if not watclieil, may iiicrea.'-e unduly nr out of iirnportion to volume 
of production. Budgeting or standard cost procedures shoulfl be used to meas- 
ure actual indirect labor costs, and inilirect labor shoulrl be classified in such a 
manner that comparisons are facilitated. 

Minor Repairs. Departmental mechanics, machine adjusters, and tool setters, 
performing routine functions, receive a new ticket either each payroll period or 
each day. Their wages arc as a rule rhargcrl to de[)artmental standing orders, the 
rode being indicated on the time ticket. Where a central repair nr maintenance 
department furnishes repair men to other deiiartments, the repair department 
timekeeper must issue a new ticket for each job, showing specifically the dejiart- 
ment and standing order code to be charged. In both cases, repairs are chargerl 
to the de])artmerit, ainl production costs arc then charged for the rejiairs through 
the use of oA’crheail application rates. 

Re-operation Labor. AVork condemned by inspectors as not up to specifications 
may sometimes bi* rewcrkerl. In such co.-es time tickets made out for w^rkcr^ 
I’Ugaged in reiiairing (he>n products iire ^tamiieil “Repair'’ nr “Rework” and 
should be of a color that distinguishes them from regular time tickets. The differ- 
ence in color clearly distinguishes the lalior cost of repairs and prevents the 
iluantities from being counted twice. 

Idle Time, Machine Breakdowns, and Stand-by Time. Normal costs for idle 
time, lost time for machine breakdowns, or stand-by time should be treated as a 
maniifaeturing eo.^t and allocateil to all i)roducTinii through the burden appliea- 
tion process. Unusual costs of thi." type ^houId be treated as separate costs and 
charged directly to profit or loss as incurred, l)ut the amounts must be material 
and of an ‘‘extraordinary” nature before production costs are relieved of the 
amounts. Such extraordinary losses could occur from strikes, lockouts, fire, or 
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water damage that require the presence of a skeleton force, even though no 
production is realized. 

When a job order cost system is used, the time lost should be recorded as sepa- 
rate time and standing code numbers established for this purpose. In continu- 
ous-process industries, time lost due to machine breakdowns or stand-by purposes 
must be separately recorded, since time tickets are not utilized in most cases. 
Blocker and Weltmer (Cost Accounting) state that: 

An important defect justly attributed to process cost accounting is the fact that man- 
agement is not informed from the accounting records of the number of hours and the 
cost of idle time which may exist in various processes. Since the labor cost is sum- 
inaiized for each prore.>s at the end of the accounting period and is divided by the 
total production to obtain an average unit cost, no recognition is given to the idle- 
time element. . . . The timekeeper or supervisor in each process should be instruct erl 
to keep a daily time report of hours and minutes of idle time for each employee. 
Either a separate idle-time report can be prepared, or the regular daily lime reports 
i-an be arranged to show the amount of idle time in a separate column. 

For a further discussion of accounting for idle time, see section on Manufactur- 
ing Overhead and Normal Capacity. 

Incentive Wage Payment Plans 

OBJECTIVES OF INCENTIVE WAGE PAYMENT PLANS. Incen- 
tive wage payments are offered employees as an inducement to increase produr- 
tion. These plans are based upon payment of wages for units produced, rather 
than for time spent in the plant. Both employee and employer benefit from a 
well-constructed incentive wage plan, the employee through increased earnings, 
and the employer through lowered unit costs. Matz-Curry-Frank (Cost Ac- 
counting) slate this view as follows: 

The pniiKiry purpost' of an incentive A\iige is to induce the worker to produce more, 
and by piodiicing more to 'secure a higher wage while saving in total production cost 
per unit. Naturally, producing moie in the same period of time should result in 
higher jiay for the woikcr. It may also result in lower labor cost per unit and, be- 
caii.se of the greater number of units produced, in a lower cost per unit for fixed 
fjvei head 

Heckert and Willson (Con(rullership) list the following desirable cliaracteristirs 
of an incenrive wage plan: 

1. A wage incentive sy-slem should be based upon standards of performance — 
limp and motion studies, job evaluations, and merit ratings. 

2. The incentive plan should be understood by all rmployecs before installation 
or before hiring new employees. 

3. All direct labor tasks .should be on an incentive basis. 

4. Only standard or acceptable quality production should be considered in deter- 
mining the bonus. 

5. When the standard is once set, it should not bp changed unles.s the method 
changes. 

6. The incentive program must be fairly and intelligently administered. 

7. It is highly desirable that indirect personnel share in the incentive plan. 

8. A high reward should be paid for performance above standard. 

9. Individual incentives should be used wherever it is possible to do so. 

According to Blocker and Weltmer (Cost Accounting) the following objectives 
should be considered in the selection of a wage system: 

1. Acceptance by employees to avert slowdowns and work slnpi)ages, 

2. Provision for flexibility. 



6-28 


LABOR COSTS 


3. Provision for economy in administration. 

4. Supplying of labor statistics for use in industrial i*elations and for trade asso- 
ciations, governmental agencies, and competitors 

5. Stabilization of labor turnover. 

6. Minimizing of absenteeism. 

7. Provision for incentive plans 

All incentive wage phiiib are variations of the straight piece-rate plan, which 
pays the employee for output measured by the number of acceptable completed 
units. Most incentive wage plans offer the employee a guaranteed minimum 
hourly earning rate, because of the minimum wage and hour laws, even if h\< 
production does not warrant it. 

From an accounting standpoiid, incentive wage plans should be so cuiifttructeil 
that they result in a reduction of the fixed overhead cost per unit by inereasing 
the quantity of production in a given period of time. In addition to lower fixed 
unit costs, most plans are devised so that there is a reduction in the unit cost of 
labor. This reduction is accomplished by the use of a graduated incentive rate. 

Keller (Management Accounting for Profit Control) observes: “The trend . . . 
is toward the ailoption and use of incentive plans . . . notwithstanding the fact 
that they are costly to install and maintain and they complicate and increase ihv 
cost of computation of earnings. “ 

A number of the better-known inei'iitive wage plans are described subsc3quently. 
It should be recognized that there are many variations of these liasic jilans 
currently in use. The I’roduclion Handbook (Carson, cd.) states that no one 
incentive formula is appropriate fur all tNjies of work or conditions and adds: 
“Relatively few companies have such a limited lange of working eonilitions that a 
single wage plan would be suitable for all o])eratioii^. The \Mse selection of appro- 
priate wage plans often is sacrificed on the false assumption that the use of more 
than one plan unnecessarily would eoinjilieatf* jia} roll calculation-.” Bennett 
(Standard Costs) emphasizes the idea of keeping tlie inceiitue program simple so 
that the workers can understand it and calculate their eaniiiig- theinselves. 

DIFFERENTIAL PIECE-RATE SYSTEMS. The differential picce-iate 
system, frequently called the Taylor system, is based upon two or more fixeil 
piece rates. One jiicce rate is u-eil for workers whose production i.- lower than 
the minimum amount, and a higher rate is paid per piece to workers who iiroduce 
above that level. 

Thus, for example, if the worker’s output for the day is less than 100 units, he 
will receive 8 cents per unit for all production; when his production is from 100 
to 120 units he receives 0 rent- per unit for all production; anil if his total out- 
put exceeds 120 units, he receives 10 cents per unit for all production during the 
day. As jiruduction increases, this system result.- in a higher labor cost per unit 
and therefore should be utilized only when savings in total cost to produce art* 
realized by spreading fixed OAcrhead over a larger number of units. The accom- 
panying table, using the iireceLlmg rates and a.-Miming a fixed cost per worker of 
S7.00 per day, illustrates the effect of the differeiitiid piece-rate system upon 
labor costs and total costs per unit. 


Daily 

Piece 

Total Labor 

Fixed 

Total 

Total Unit 

Production 

Rate (cents) 

Cost 

Cost 

Cost 

Cost (cents) 

90 

8 

S 7.20 

$ 7.00 

S14.20 

.1578 

116 

9 

10.35 

7.00 

17.35 

.1509 

140 

10 

14.00 

7.00 

21.00 

.1500 
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The differential piece-rate system has the dual advantage of giving an unusu- 
ally strong incentive to ambitious workers and necessitating little additional 
clerical effort in computing employee pay. If the piece rates are carefully set, so 
that increased labor costs are offset by decreases in per unit fixed costs, the sys- 
tem will benefit both employee and employer. The basic objective of this incen- 
tive method is to weed out inefficient workers, who soon become discouraged and 
leave the company. Thus a more efficient labor force is built up by a somewhat 
automatic process of selection. 

PREMIUM WAGE SYSTEM. The premium wage system, sometimes called 
the Halsey system, guarantees the worker a minimum wage per hour but pays a 
premium for production in excess of the stipulated amount. Although the mini- 
mum wage is usually stated as an hourly rate, production is sometimes measured 
in terms of a longer period, such as a day or a week. The premium is usuall}'’ 
based upon the time saved by producing more than the standard amount. Thus, 
if standard production is eight units for an eight-hour day, a worker who pro- 
duces ten units will have saved two hours and will receive a premium of some 
percentage of the time saved. If the premium is 50% of time saved, he will receive 
fl premium of 50% of two hours, or one hour's pay. 

The premium system is easy to install, since it does not require extensive time 
studies. The standard hours to produce each unit may be computed on a strictly 
historical basis if necessary, for the premium is paid only if production exceeds 
some predetermined amount. When the premium is anything lower than 100% 
of the time saved, labor costs will in every case decrease per unit as production 
increases. This system has these added advantages: it is readily understood by 
the employees; their increased produclion will result in increased earnings to 
them; and the conijiany will benefit by lowered unit labor costs. This system fits 
especially well those companies with relatively low fixed costs, since savings to the 
company do not depend upon reduced fixed costs per unit. 

POINT SYSTEMS. The point system, with variations called the Bedaux, 
Kim, Mannit, and Stevens systems, is based upon a guaranteed minimum hourly 
wage, with a premium paid for unils produced in excess of the standard number 
per hour or jicr day. This ^^ystem differs from the premium system previously 
discussed, in that the units are stated in terms of points. If standard production 
of a particular product is 30 units per hour, each unit would be 2 points, derived 
Vjy dividing the standard production into 60 minutes, or an hour's time. These 
points are frequently referred to as B's or M's, or some other defined term. The 
worker receives the guaranteed wage when his production does not exceed the 
standard number of points per hour; but when his production goes above this 
level, he receives a bonus based upon the number of points he produces above 
standard. 

Stating production in terms of points somewhat simplifies the payroll procedure, 
for each worker's production ran be easily reduced to terms of points earned, and 
these ijoints may then be multiplied by the rate of pay. Frequently the foremen 
and supervisors are also granted a bonus if their department or section earns 
points above the standard. Since the points (or B’s or M’s) are uniform for each 
w^orkcr, the production of the whole department may be reaflily determined for 
supervisory bonus computations. Sometimes the indirect workers, such as 
materials handlers, timekeepers, and expediters, are brought into the plan. Their 
bonuses are usually based upon the point.s earned by the entire department or 
section. 
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STANDARD TIME SYSTEMS. The standard time system, sometimes 
called the Gantt system, allots a standard time to each unit of production and 
pays the worker for the standard time attached to the production which he com- 
pletes. A Ruaranteed minimum is usually granted, and if the standard time pro- 
duced is less than the guarantee, the worker is given the minimum. This type of 
wage system is especially adaptable to companies which use a standard cost 
system, for the standard labor time per unit must be calculated for standard cost 
system purposes and may easily be used without change for incentive pay pur- 
poses. McNitt (NAA Bulletin, vol. 36) states that the standard time system is 
different from a straight piece-rate system and contains several advantages that 
a piece-rate system does not have: 

The advantage of a standard hour rate as compared to a [straight] piece work rate 
lies in the fact that the standard hour provides the incentive of piece work, yel per- 
mits management to set a different hourly rate for different employees, even though 
they are doing the same type of work. There are valid reasons for individual rate 
variations to take account of considerations other than productivity. 

The standard time set for each unit of production must be based upon careful 
time studies, for if the lime is set too loosely, the workers will be at an advan- 
tage; and time set too tightly will discourage increased production. (See section 
on Setting Standard Costs.) Careful review of the established standard time must 
be made periodically. 

Standard times may also be set for indirect or nonproduction workers in 
certain cases. While it is more difficult to measure this type of labor by standard 
time, indirect workers are given incentive for increased efficiency if the nature of 
their tasks may be measured in this way. Crop^cy (NAA Bulletin, vol. 36) states 
that work measurement of indirect labor by standard time data is regarded as 
superior to other methods. 

GRADUATED BONUS SYSTEM. The graduated bonus system, variations 
of which are known as the Emerson, Wcnnerlund, and Rowan systems, is 
based upon a bonus which is gradually increased as employee production increases. 
A base pay, or guaranteed minimum, is set, as well as a standard production per 
hour or day. As the worker approaches the standard production, he receives a 
bonus, which is stated as a percentage of the base pay. The standard is set so 
that an experienced worker, working at normal efficiency, will achieve standard 
production. As a worker approaches this standard, he receives a small bonus; 
and as he reaches or exceeds the standard, he receives gradually increasing bonus 
percentages. Thus, if standard production is 100 units, a worker who produces 
SO units may receive a 5 % bonus; one who produces 90 units may receive a 10% 
bonus; one who reaches standard may receive a 20% bonus; one who produces 
110 units may receive a 30% bonus, etc. The following table illustrates how this 
bonus system may graduate up to and beyond a standard production rate of 100 
units per hour, assuming a base rate of $2.00 per hour. 


Production 

Bonus Percentage 

Hourly 

(Units) 

of Base Pay 

Earnings 

70-79 

-0- 

$2.00 

80-89 

5 

2.10 

90-99 

10 

220 

100-109 

20 

2.40 

110-119 

30 

2.60 

120-up 

40 

2B0 
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MEASURED-DAY WORK. This system is a combination of straight time 
wages and incentive pay. It is based upon a straight hourly rate for each hour 
of work but allows automatic increases to employees who produce more than 
the standard amount over an extended period. tFnder this system an employee's 
hourly rate is based upon production, but the time period useil in determining the 
rate must be long enough to indicate that the employee is a consistently high pro- 
ducer, rather than one who works at high speed for one hour or day and then lags 
the next. Matz-Ciirry-Frank (Cost Accounting) describe one plan of measured- 
day work as follows: 

One method sets time standards for jobs and requires a leenrd of the quantity of 
work turned out. In this plan workers are paid an houily base rate as a starting 
point. The total standard hours of work done in a pay period is compared to the 
actual hours worked. If a worker exceeds a stated minimum ratio for a fixed period, 
perhaps three months, he receives a wage increase, commonly 10 cents per hour. The 
ratio of standard hours of work done to hours worked is computed each pay period 
for each worker. There mav be three or four grades of workers in a job elassifica- 
tion, such as A, B, and C, The A woiker is one who over a period of two years or 
some designated period of lime earned this classification and higher ])ay by con- 
sistently producing the stanilai fl quantity or above in the standard time. 

GROUP BONUS SYSTEM. An incentive method that i? applicable to a 
group of related workers is u'^ed in some companies. When the workers act as 
a team, or when a conveyor belt nr assembly line method of production is used, the 
group bonus is especially applicable. Ncuner (Cost Accounting) describes three 
advantages of this method: (1) It develops co-operation among the group of 
workers, particularly when the work of one could delay production in some subse- 
quent operation, (2) it reduces the amount of clerical work involveil in comput- 
ing bonuses, i.e., a bonus is figured for the group production rather than for each 
individual's production, (u) it reduces the amount of supervision necessary. 

Several of the incentive mcthofls discussed are used in computing the bonus 
for the group. These include premium wage system, point system, standard 
time ''Vhtem, or graduated bonus system. When the production for the group 
has been [Ictcnnined and the bonus computed, the bonus may be prorated to the 
indivifhuils in the group, based upon (1) a ratio of individual base pay rates, 
(2) the basis of a ratio of each individual's base earnings as a percentage of the 
grou])’s total base earnings, or (3) it may be equally distributed to all employees. 

Use of a ratio of the individual worker's base pay rates results in a larger 
bonus to a worker who has a higher hourly rate, even though he does the same 
type of work as another employee who earns a lower rate of base pay. Since a 
group bonus is actually earned by the group rather than by a single individual, 
prorating the bonus on the bjisis of base pay rates is in effect a proportionate 
increase in each worker’s base rate. 

Use of a ratio based upon the total base earnings of each employee in the 
group has the same advantages and disadvantages as u^e of base pay rates, except 
that it takes into consideration the time not worked hy an employee. Thus, if the 
bonus is determined by a week's production, a worker who is absent one day does 
not receive a bonus for production realized during hi'^ ah-enre. 

Dividing the bonus equally among the emplnvnes has the advantage of sim- 
plicity, but this system could be inequitable if workers do not receive approxi- 
mately the same base rates. This method does, however, facilitate the bonus com- 
putation when workers are shifted from one group to another. If the bonus is 
divided equally among members of the group, a worker “borrowed" from another 
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task to Gll in for an absentee would receive a pro rata share of the bonus, based 
upon the time he spent with the group. 

Labor Distribution 

PURPOSE OF LABOR DISTRIBUTION. Labor distribution accounting 
begins, roughly speaking, where pa 3 ’roJI accounting leaves off. Labor distribution 
is strictly a cost function, in that it assigns payroll costs to costs of production 
and distribution. In Fig. 13, Van Sickle (Cost Accounting) shows the relation- 
ship between payroll and the labor distribution functions and the ultimate aim of 
each. 


General Cost 

Payroll Accounting Accounting 

DePartmenl Department Department 



Fig. 13. Relationship between payroll department and cost department. 
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The final step in payroll accounting is the creation of a charge to a Payroll 
account and a credit to a liability account, Payroll Accrued, which is liquidated 
on pay day. The aim of labor distribution is to break down the charge to Payroll 
to show its component parts and then to make the distribution entry to close out 
the payroll account. Information from time tickets, time sheets, and daily produc- 
tion records are neoried as a basis for distributing the pa 3 Toll cost to products, 
processes, or to indirect labor accounts. 

MANUAL SUMMARIZATION AND POSTING OF LABOR COSTS. 

In many plants most of the summarizing and posting of labor costs is done manu- 
ally. The following outline represents substantially' the procedure advocated in 
a cost manual of the National Machine Tool Builders of America: 

1. The daily nr weekly time tickets are segicgated fnr direct labor and indirect 
labor. This soiling is alho done for each department or cost center. Totals are 
entered daily on a dejiarl mental payroll analysi.'^. The analysis may of (*oiii*se 
be made wei'kly or even monihly'. 

2. Totals of time tickets are cliiu-ked against tntals on the payroll register sheets. 

3. The time tickets fnr iliiecl lalior aie further sorted by jobs, classes of proiliicts, 
fMieial lon^, or processes; the tolab for eardi subclassificalion arc computed and 
posted to job cost sheets, processes, etc. 

4. The time tirkets for indued labor are sorted by departments or ^ost centers, 
and wilhin each cost center by’ standing expense orders to show the analy'sis of 
the classes of indirect laboi established for the plant. 

5. Postings for indirect labor aic made on a weekly or monthly basis. If weekly 
burden rejmrts are reipiired, (he po'^ting is done weekly. This is preferable tn 
monthly^ nnsling if biirrlen costs are (□ be controlled inomptly anil adequately. 

6. Totals of direcl labor charged tn jiroduidinn and of indirect labor charged to 
slanrliug oideis ai e checked againsi (olal earnings foi* the same jieriod shown 
by the piiyunll register sheets. 

LABOR DISTRIBUTION ON SUMMARY STRIPS. After the time 
tickets for direct labor and indirect labor have been accumulated for either a day' 
or week, many comiianies summarize the costs before posting to individual job 
records or to expense accounts. A summary strip similar to Fig. 14 ran be used 
for this purpose and may be comj^leted cither by hand or by machine porting. 
The Mimmary strips for each day arc placed side by side on a peg board to align 
the separate accounts for quick accumulation of totals. The total on the summary 
strip must agree with the payroll for the day or for the week before the detail 
is transferred to job records or expense accounts. 

WORK SHEET FOR LABOR COST DISTRIBUTION. After they 
have lieen posted to the detail job records, the daily time reports must be sum- 
marized as a baMs for preiiariiig a journal entry, charging the job-cost control 
account and the indirect labor ro^t accounts. Thi.s summary may be done on a 
work sheet tyqic of reconciliation, as shown in Fig. 15. This labor recapitulation 
work sheet may be prepared by hand or on a machine, and is essentially a sum- 
marization of labor costs by' departments and by pxjiense nr cost classifications. 
A w'ork sheet of this type is especially helpful in companies where labor costs are 
analyzed several ways, such as by departments, processes, and jobs. This type of 
work sheet is applicable in those situations where time tickets have already been 
analyzed nr tabulated by groups, as is the case when unit tickets or perforatril 
and detachable time tickets have been removed and totaled. 

LABOR DISTRIBUTION ENTRIES. At the end of the week or month 
totals from the summary sheets are entered on journal vouchers or in the 
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DAILY LABOR SUMMARY 

DATE 

DEPARTMENT 

DIRECT LABOR 

ORDER 

NO. 

HOURS 

COST 

























: r : 

TOTAL DIRECT 

r- 


INDIRECT LABOR 

































TOTAL INDIRECT 



GRAND TOTAL 




Fig. 14. Daily labor summary strips. 


applicable journal. Fig. iti illustrate^' a journal vnurher for the rlistribution of 
the monthly labor cost. A simple form of entry is; 


Work in Process S 

Manufaeliiring Overhead Control S 

Payroll Accrued S 


(To summarize direct and indirect payroll for January, 

19 ) 

This entry may be varied by introducing departmental work-in-process accounts 
or subdividing work in proce.ss according to ro.st elements. The credit to Payroll 
Accrued is neces.''ary when the cost distribution entry is prepared by one depart- 
ment and the payroll entry for the payroll is prepared by another. The Payroll 
Accrued account is a clearing account and is frequently entitled Payroll or Pay- 
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LABOR RECAPITULATION 


DATE. 


1 

CODE 

CLASSinCATlDN 



BdACIDNING 

I40DD) 

ASSEMBLY 

(5D0D) 

MAINTENANCE 

|BDD0> 

GENERAL PLANT I 
(7000) 





Houra 

Amount 

Hdutb 

Amount 

DOO 

000 

OOO 

000 

DID 

011 

012 
013 
OlU 

015 

016 

017 
OIB 

019 

020 
D?1 
022 

DIRECT LASOB: 

St. TIjm 

Place Vortc 

BtnuaeB 

Dvartlte 

INimULT LAKSl: 
Iblntenanaa 
^terlAla Handlliis 

Plant ^falIB£■lllent 
Production CntroL 
Timekeaplns 

TrtLfflc 

ttialltj Ccaitrol 

Enslna Bring 

Clean -up 

Idle Tin 

BaopBrntlan 

Ik-aftlng 

Coat DefBrtaBnt 

nl Uni rmw 














Fig. 15. Labor coat distribution sheet. 



JOURNAL VOUCHER 

Labor Distribution. Period 

to 



Account 

Amount 

Number 

Title 

Dr. 

Cr. 






Audited by Approved by Entered by. 


Fig. 16. Labor distribution journal voucher. 
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roll Clearing. Thus the entry to record the actual payment of the payroll, which 
is prepared by the payroll department, would be; 


Payroll ArrMird S 

FICA Taxes Payable I 

Employee Inrome Taxes Withheld, Payable S 

Other Payroll Deduflions I 

Cash $ 


(To record payroll and pavioll deductions, week ending 

7/12/ ) 

Through these two interconnected entries, the wages earned by employees are 
charged to the appropriate cost accounts as earned, and the resulting payroll 
accrued is reduced when 'the wages are actually paid. 

Payroll Methods 

PAYROLL DEPARTMENT. The basic task assigned to the payroll depart- 
ment is to translate the time worked by employees, or the number of units pro- 
duced by workers, into dollars of pay by: 

1. The application of i)ay rates to hours of work or units of production to 
arrive at gross pay. 

2. Subliaction of payroll derluctinns to arrive at net ])ny. 

3. Prepai alioii of tlie i)aycluM*k^ and relaled payroll rcfiorls and dDCUincnls. 

Thus the functions of the payroll department may be summarized in the fol- 
lowing list: 

1. Determine regular and overtime hours. 

2. Check and enter all wage rates. 

3. Compute regular and overtime pay. 

4. Compute additions to base pay, including premiums and bonuses. 

5. Compute payroll deductions. 

6. Calculate and enter net pay. 

7. Piepare all necessary documents in connection with the payroll, including 
payroll registers, i)ay checks, and payroll tax returns. 

8. Prove all subsidiary records against control toLals, including the employees' 
individual earnings records. 

9. Su])ply management and employees with payroll data and reports as needed. 

10. Deliver prepai ed ehecks and necessary accounting data to the propel person^ 

The responsibility for disbursement of the resulting pay checks or pay enve- 
lopes is charged to the paymaster. For control purposes, the paymaster should 
not be assigneil to the payroll dejiartment ami preferably should be a part of the 
treasurer’s staff. After the payroll has been prepared by the payroll department, 
the jiaymaster should review it both in detail and in total, sign the checks, or lill 
the pay envelopes if payment is made in cash, and distribute the pay to em- 
ployees. The payroll sheets or journals are then passed to the general account- 
ing department in summary form for entry into the books of account. 

PAYROLL DOCUMENTS AND RECORDS. Standardization of the 
documents and records kejit by payroll departments is impossible, since local 
conditions and needs for ]iayroll data vary. Certain basic documents, forms, and 
reports, however, are common to almost all payroll systems. These include clock 
cards or attendance registers, payroll journals, pay checks or pay envelopes with 
attached pay stubs or eintdoyees’ earnings statements, individual employee’s earn- 
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ings records, and employee service records. These basic documents take many 
different forms and may be prepared in many different ways, but the purpose and 
content of these records is basically consistent. 

Clock Cards and Attendance Registers. The clock card con=;ists of an inili- 
vidual time card for each employee, upon which the time checked "in” and "out” 
are stamped for each working period by a clock-driven printing mechanism, or 
time clock. Usually the clock card provides spaces for an entire week, with 
separate spaces for morning, afternoon, and night shifts. The difference between 
the "in” and "out” times indicates that period in which the employee was in the 
plant. Each day s recorded in-out time as shown on the clock card should be 
checked against the total elapsed time on the w^orker's individual job tickets for 
assurance that an employee is paid only for time actually w^orked. Each em- 
ployee's clock card should be approved by the foreman or superintendent before 
it is sent to the payroll department. 

Attendance registers are sometimes used instead of clock cards. The^e records 
are usually prepared by foremen, timekeepers, or supervisors, and they contain 
basically the same information as the clock card. Attendance registers are some- 
times prepared by clock or printing devices and are sometimes jirepared manu- 
ally. 

Payroll Registers. The payroll register is also called a payroll journal or 
payroll summary. These documents show’ each employee's clock iiuml)er, name, 
the days included in the ilay ])erind, the hours w’orked on each of those days, 
the number of straight-time hours w’orked and the number of overtime hours, the 
employee's rale of pay, the total or gross earnings, the various deductions from 
gross pay, and the net pay owed each employee. If paA’ment is to be made in 
cash, spares are sometimes provided on the iiayroll register for the employee’s 
signature w^hen he receives his pay. When payment is by check, the check num- 
bers of the individual checks arc showm on the ])n>Toll register. These registers 
may be prepared manually or on aecoiiiitiiig machines. Usually the payroll regis- 
ter contains the original comjuitation of the employee'^' earnings. 

Pay Checks or Pay Envelopes. Pay checks arc prepared on prenumbered 
stationery, which should be carefully safeguartled. Spoiled, voided, or blank 
cheeks =hDuld not be discarded prior to audit. Spoiled or voided checks ‘should be 
mutilated by tearing the signature space from the check, thereby preventing their 
re-use. Pay checks are provided w’ith ^tiibs, either at one end or along the top or 
bottom margin. The elements from w'hich net pay i^ derived are listed in detail on 
the stubs. 

Pay envelopes should be prepared and the employee’s name and pav informa- 
tion entered prior to filling the envelopes. The face of the envelope should pro- 
vide space for entering all elements used in computing net pay, including produc- 
tion figures if a piece-work rate is used, and all deductions. Frequently the flap 
of the envelope is designed to be detached, signed by the employee upon receipt 
of his pay, and retained by the paymaster as acknowledgment of receipt. 

Individual Earnings Records. The Fair Labor Standards Act of in3S re- 
quires that employers maintain individual records for each employee, showing 
name, occupation, basis for paying wages, additions to and deduction^ from 
wages, length of time covered by the pay period, and any overtime premiums 
paid. This information is usually posted to the individual earnings records after 
the payroll has been prepared, although it may be done simultaneously by use of 
accounting machines. 
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The employees’ individual earnings records are the basis for preparing annual 
reports to employees, such as W-2 forms for federal income tax purposes. These 
forms contain data concerning total wages earned during the year, and federal in- 
come tax and FICA withholdings. Since both state and federal unemployment 
compensation taxes assessed against an employer cease as each employee reaches 
a fixed amount of earnings for the calendar year, the individual earnings records of 
each employee must provide figures showing earnings on a cumulative basis, 
beginning January 1 of each year. 

Employee Service Records. In most companies it is desirable to maintain a 
permanent record of the service history of each employee. These records con- 
tain data concerning the employee’s past experience, previous education, educa- 
tional courses taken while employed, awards or emblems received, ratings by 
supervisors at specified periods, positions and corresponding salaries while with 
the company, accidents, leaves of absence, etc. The employee’s service record 
should be fully supported by appropriate documents. These documents include 
change-of-pay slips, notices of job changes, \V-2 forms for earnings and with- 
holdings, authorizations signed by the emploj^ee for payroll deductions, and 
physical examination forms. When the employee leaves the company, this record 
should state fully the reasons for his termination. 

CHANGES IN PAYROLL STATUS. The two basic documents authoriz- 
ing new persons to be placed on the payroll or new rates of pay for current em- 
ployees are: 

1. The employment report. 

2. The payroll change report. 

These two documents present an orderly method for obtaining written approval 
by the payroll department. Al^o, forwarding copies directly to the personnel de- 
partment and other interested divisions will usually provide a sounder system of 
internal control over payroll changes. The iiayroll change report should originate 
with a supervisory employee who has authorization to hire and discharge, to 
initiate transfers, or to grant salary adjustments and increases. Minor super- 
visory personnel should not be allowed to prepare or authorize payroll change 
reports. 

The following changes in payroll status are easily handled through the pay- 
roll change report: 

1. Removals from the working force. 

2. Transfers fi om one payroll unit, office, or department to another. 

3. Changes in rate of pay. 

4. Leaves of absence granted. 

5. Changes in titles or ocrupational code. 

6. Changes in classification, such as from temporary to regular, part time to full 
time. 

7. Changes in name, such as may result from marriage. 

S. Delayed assignment of Soeial Security numbers. 

TOOL ISSUANCE RECORDS. The tool issuance record (Fig. 17) consti- 
tutes a record of tools, keys, badges, identification cards, safety clothing, etc., 
issued to each employee. It may be a separate form, or it may be printed on the 
reverse side of a copy of the employment report. The payroll and plant tool 
departments maintain controls through this form to ensure that all items issued 
to an employee are returned upon termination of employment. The tool issuance 
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record, properly signed, should be required by the payroll department before final 
wages are paid. The tool issuance record may thus be used as an employee 
release card. 

In some plants an employee must have both a signed tool issuance card and an 
order for final wage payment before receiving his final jmy. Separate orders 
for final pay are used when the employee must clear through several departments, 
such as the health department, the personnel department, and the payroll depart- 
ment. 


EMPLOYEE'S NAME DEPT. 
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30D ORDER EXCEPT AS 
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Fig. 17. Tool issuance record form. 


PAYROLL SYSTEMS. The payroll system comprises all the procedures of 
gathering the necessary payroll information, processing this information and 
computing earnings, preparing the pay checks, and disbursing the pay. Earh 
system must be tailored to the individual company, and constant care should be 
taken to assure that rleriral costs in the payroll department arc held to a 
minimum. Neuner and Neuner (Accounting Systems) state; ''I’ayroll accounting 
is next in importance to cash and inventory because of the possibility of fraud. 
The vast amount of clerical work involved today in payroll accounting makes a 
good payroll accounting system a prerequisite for successful business operations." 

Manual Pa3rroll Systems. Smaller companies with only a few employees 
sometimes use a manual system of preparing and recording the payroll. This 
system usually consists of manually computing earnings from time cards or 
attendance registers, preparing checks by hand, and hand-posting data from the 
payroll register to the individual earnings records. A manual system is rarely the 
most efficient method of handling a payroll, even when there are only a few 
employees. Mechanical devices such as pegboards or combination adding- 
machine-typewriters can combine many of the repetitive tasks of the payroll 

fnnctioTi. 
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Pegboard Payroll Systems. In order to eliminate the rewriting required 
in a manual payroll system, collated procedures made possible through use 
of payroll boards have been devised. These boards are usually a type of peg- 
board which holds the payroll journal, pay check or pay envelope, and indi- 
vidual earnings records in alignment. Thus the documents may be prepared 
simultaneously through the use of carbon paper. The following advantages are 
claimed for these boards: 

1 Accuracy, Since original figures are duplicated through carbons, all three 
records are in agreement. This eliminates errors in copying from one form to 
another. 

2. Economy. No special or elaborate equipment is necessary beyond the peg- 
board and a calculating machine. Clerical cost is reduced to a minimum. 

3. Speed. A clerk ran easily assemble the three or four necessary forms in two 
minutes or less. The forms may be assembled in advance on extra demount- 
able peg strips in readiness for payroll closing. The time required to post the 
payroll depends upon the character of the original payroll data and the number 
of deductions to be made. There is only one writing and one computation, and 
there is only one set of totals to balance; hence operations are reduced to a 
minimum. 

4. Flexibility. The work may be distributed among any desired number of clerks, 
who ran work simultaneously on the production of the payioll. Form design is 
flexible. Additional classifications can be accommodated without being limited 
by machine capacity. 

Mechanical Payroll Systems. Extensive use of mechanical equipment is usu- 
ally advantageous in large companies because of the repetitive nature of the pay- 
roll function. Machines are available which will multiply as well as print, so that 
the operator need only enter the hours worked and the employee’s pay rate into 
the machine, along with deduction data. The machine will complete the payroll 
journal, the pay check or pay envelope, the individual earnings record, and any 
other ])ayroll forms that contain these data. The machine does this in one 
continuous operation. (See description in this section under Machine Methods 
in Labor Costing.) Modern payroll machines also accumulate totals by depart- 
ments or olher groupings for proof purposes and for entering payroll entries into 
the books of account. One machine that simultaneously computes and prints the 
payroll data also prepares a payroll journal, pay check, and individual earnings 
record. For a description of processing a wcckl}^ payroll by electronics, see sec- 
tion on Basic Cost Records. 

Machine Methods in Labor Costing 

AREAS WHERE MACHINE SHORT CUTS ARE AVAILABLE. 

The possibilities of labor and time-saving devices are practically unlimited. Mod- 
ern machine'^ ran be devLsed to ])rrform almost any task of a repetitive nature and 
prepare almost any number of documents that management may desire. Short cuts 
are most frequently founil in timekeeping, costing of elapsed time, and labor dis- 
tribution processes. Short cuts may be accomplished by eliminating some docu- 
ments, preparing several documents simultaneously, or preprinting parts of docu- 
ments in advance in large quantities. 

. The following functions arc especially subject to modern machine methods in 
labor accounting: 

1. Classifying. Classifying and reclassifying the many types of labor coat^ b 3 ^ 
jobs, processes, departments, costing centers, operations, and groups of per- 
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sonnel may be facilitated by the use of machines. Manual methods of sorting 
are slow, tedious processes, and modern machinery permits the rapid classifica- 
tion necessary for timely and accurate reports. 

2. Calculating. Addition, subtraction, multiplication, and division can be per- 
formed rapidly and accurately by machinery. Payrolls and labor distribution 
require a large amount of detailed calculation, including computation of em- 
ployees’ wages, costing elapsed time, and totaling job or departmental costs. 
Modern machines not only do the calculating but also automatically prove 
themselves by subtotaling and cross-totaling at any designated point. 

3. Summarizing. Modern accounting machines are equipped to total at any 
designated point and will add or subtract from this total any desired data put 
into Ihn machine. They are usually flexible enough to be adapted to produce 
any accounting or analytical document required. 

4 . Printing. Either listings of individual items put into the machine or totals 
of iiKiny items may be printed by use of modern accounting machines. Several 
(loc’uments or reports may be printed simultaneously, saving valuable time and 
rntlueing the possibility of errors. 

While the original outlay for these machines frequently is large, savings in 
elerieal labor will offset the original investment, if selection is proper. Mechan- 
ical methods ranging from Keysort tcelmicjiies to electronic data processing are 
adaptable to the repetitive nature of payroll and labor distribution functions. 

PREPARATION OF RELATED DOCUMENTS IN A SINGLE 
OPERATION. This is perhaps the area in which the greatest savings in effort 
may be realized by the use of accounting machines for payrolls and labor distri- 
bution. In the preparation of the payroll, the employee’s individual earnings 
record, the payroll check, the jiayroll register, and the eiiiidoyee’s statement of 
withholdings may be prepared in one continuous calculating and printing 
process, requiring only a few seconds’ lime for each employee. In labor costing 
and distribution, the labor cost sheets, individual job cards, and labor cost and 
efficiency reports may be prepared simultaneously. 

The following procedures, taken from the payroll manual of a company with 
6,000 Pinployees who are paid at the end of each week, illustrate the high degree 
of efficiency that is possible by use of machines: 

The payroll machine operator inserts five addressed copies of the payroll sheet 
around the platen of the machine, each .sheet conlaining space for 40 names. The 
corresponding 40 checks are placed in the magazine. Time card.s and earning records 
sheets arc placed on the left-hand check table. The necessary data are entered on 
the keyboard. The machine computes the cainings, deductions, and net pay, and 
writes the following records in one operation: 

1. Earnings statement for each employee. 

2. Payroll check for each employee. 

3. Individual earnings record for each employee. 

4. Five copies of the payroll sheet. 

After the payroll records for the last employee in each group of 40 have been 
written, the payroll machine operator totals the ten accumulating registers of the 
machine, printing the totals at the bottom of the payroll sheet. These totals are the 
accumulations of old carning.s to date, new earnings to date, premium hours, total 
hours worked, gio.ss pay, five different deductions, and net pay. As soon as these 
totals are printed, the payroll machine operator gives all media and completed 
records to the proving and control clerk. 

The use of punched cards as time tickets (Fig. 21) further facilitates the em- 
ployment of machine methods to accumulate labor costs and distribute labor to 
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jobs, orders, and departments. Once the labor card has been punched with the 
data for time, rate, labor cost, and department, machines are used to provide as 
many breakdowns of the labor cost as management may need and automatically 
prepare reports either in detail or in summary. 

ELIMINATION OF TIME TICKETS. Labor costing may be modified 
through the complete abolition of time tickets. The labor-costing system may be 
built around the use of Telautograph combination sending and receiving machines 
installed in the shop. A similar set of machines with auxiliary receivers is in- 
stalled in the office. Instead of using time tickets, each machine operator whites 
the original labor record on the shop transmitter, which simultaneously re- 
produces the same record on the receiver in the office. An operator there post'^ 
the information as received to both the individual employee's payroll record and 
to job cost sheet‘d. 

KEYSORT METHODS. The Keysort technique is an economical, easily 
administered, and efficient method of sorting. The Keysort card (Fig. IS) has 
holes punched around its four sides and may be coded with numerical, alpha- 
betical, or other classifications that fit the needs of a particular company. Fre- 
quently keysort cards are used as time tickets. After data have been entered on 
the card by the timekeeper or worker, the appropriate holes are notched or 
punched for sorting. Punching may be accomplished in any one of three ways: 

1. Hand Punching. A small punch, similar to a conductor’s hand punch, is used 
to cut notches in the cards, one at a time. This method is used when thi* 
volume of cards to be punched is small, when speed in punching is not an 
important factor, or when it is not convenient to use a mechanical punch. 

2. Key Punching. The key punch is a machine which looks and operates vei> 
much like an adding machine It punches an entire side of one card while the 
card remains in one position. It is used for high speed punching when the 
codes to be punched vary from one card to another. 

3. Gang Punching. When several cards are to be punched with a common code, 
such as department, job order number, or date, a gang punch is used. This 
device, which usuall}^ operates by foot power, will punch up to several hundred 
cards at one time. 

The cards are sorted by use of a steel needle, similar to an old-fashioned iee 
pick. It is possible to handle several hundred cards at one time with the sorter 
The needle is inserted into the hole for a particular classification, and if the hole 
has been notched, the sorter will not pick up the card. Thus cards may be sorted 
quickly by departments, subsorted by direct and indirect labor classification-, 
and further subsorted by pay-rate groups. Further sorting may be done by job 
numbers, processes, or cost centers. 

After they have been sorted, the cards arc ready to be totaled. When totals 
for each grouping have been determined, the amounts are frequently planed on 
summary cards of the same size and shape as the individual Keysort cards. 
These summary cards usually provide spaces for writing dollar totals and may 
be placed as separators between groups of cards after sorting and totaling. 
Mohney (New York Certified Public Accountant, vol. 17) describes the following 
summary card advantages : 

1. They provide a convenient depository or ledger record for posting totals. 

2. They speed adding, in that they serve as a stop card between groups of cards. 

3. They automatically prove posting to the right account. 

4. They provide a unit record of totals, ■which may be keysorted to obtain further 
bummarizations. 




Fig. 16 . Keysart time ticket. 
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The use of Keysort cards as time tickets and the resultant saving of time is 
illustrated by Lemke (American Business, vol. 20) : 

While this system loralizB* information for purposes such as selling up budget con- 
trols, it also loralizps and spots errors. . . . Balancing time tickets with the payroll 
daily instead of weekly has eliminated peak work loads. The S3\stem is flexible 
enough so employers ran hantllc other job^ without expi'iience nr jaevious train- 
ing. . . . 

First time cards are addressographed with the employee’s name, flock number, 
and Social Security number. When these cards are delivered to the cost department, 
the employee’s rlock and depaitment number are prepunched for c|uick sorting and 
identification. Time tickets are then delivered to factoiy department files, where 
employees fill in a time card for each job. Time clerks in the fartoiy departments 
rniiiplete the information on the time cards and send them along to the payroll 
department each day. . . . 

Production and actual hours are also ported on KE3^sDit summai3' cards after total- 
ing. By the middle of the aflernoon efficiency reports covering the previous day’s 
work are distributed to department heads and key personnel. . . . Time cards are 
then gang punched to show date and shift. . . . Cards are then sorteil by direct and 
indirect labor charged according to commodities piodiiced. Dejiartments arc charged 
with these [labor coslsl by postings on departmental sheets. Totals on these depart- 
mental sheets are balanced w’ith the totals on labor distribution cards, which contain 
figures on both direct and indirect labor. These Keysort labor distiibution cards are 
used to prepare monthly opeiatmg statements fur principal departments. They 
indicate how well a particular department is doing a.s coini)ai ed with previous records 
and standards set for the department. These repoi ts include diiect nnd indirect labor 
expense and will show percentage of budget realization. 

DISTRIBUTING LABOR COSTS WITH ACCOUNTING MA- 
CHINES. Distribution by accounting machines of detailed labor costs to jobs 
results in reduction of clerical costs and rapid preparation of labor cost reports. 
One of the most efficient means of distrilmting labor co^ts i.s through use of an 
neenunting machine that utilize.s multiple accumulating registers. These multi- 
ple registers permit many totals to be accumulated at I he same time. 

One method of multiple aceiimulatioii of labor co'Jts is illustrated in Fig. 19. 
The first step in this machine technique of labor cost distribution is to assign code 
letters to all jobs in process. A direct labor distribution code listing is jirepared, 
and alphabetical codes arc assigiieil to each job order worked on during the da 3 ^ 
or each job to which labor is to be distributed. Since the aceounting machine can 
accumulate only 20 totals at one time, several runs on the machine may be neces- 
sary if distribution is to be made to more than 20 job.?. Only 20 code numbers 
arc needed, one for each accumulating register of the machine, and the jobs mus1 
be coded as "first run,’’ "second run,’’ etc. 

After all job numbers have been coded and the number of runs determined, the 
code and run numbers are entered on each part of the time ticket involving a 
labor cost. The operator of the machine is then ready to enter the data on the 
machine. The operator scans each daily job card (Fig. 19) for items to be picked 
up on the first run and enters on the ke 3 ^board the labor hours, the job code, and 
the labor co^t. The machine prints a (ajic (Fig. 19) showing the indivitlual items 
of data entered in the machine. AVhen all tickets having labor costs to be dis- 
tributed on the first run h;ive been entered, the operator depresses the totaling 
ke 3 ’s, and the machine iirinfs job tntaN from the individual accumulating registers 
for the 20 jobs in the fii>t run. Then the cards arc iirocessed again for the second 
run, and totals are printed for all jobs included in that run. This process is 
repeated until all costs have been distributed. After all jobs have been processed. 
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Fig. 19 . Distribution of labor costs on multiple-register machines. 
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departmental totals may be accumulated, as well as totals for all labor costs for 
the day. 

One of the principal advantages of multiple register accumulation and distribu- 
tion of labor costs is that the machine operator may pick costs at random from 
the time tickets, and the machine will automatically distribute them to the cor- 
rect job. The job orders do not have to be sorted in any particular order, and the 
operator can work at high speed, processing hundreds of cards in a short time. 
The machine reduces the possibility of clerical errors in totaling labor costs and 
facilitates a proof between daily labor distribution totals and payroll totals. 

POSTING TIME TICKETS BY MACHINE. Most companies post labor 
data in a vertical process, which is essentially a columnar accumulation with 
totals at the bottom o’f each column. Frequently cumulative totals are also 
printed in columnar form as each individual item is entered. When this method is 
applied to job tickets, the result is a columnar listing of job costs, with cumu- 
lative totals showing the labor cost on each job to date. 

One method of utilizing machines to post time tickets is diagramed in Fig. 20. 
In this particular system only two steps are required to complete the labor 
costing and distribution process from the time the job tickets are first prepared in 



Fig. 20. Two-step process for posting time tickets by machine and preparation of 

reports. 
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the plant until all labor records and reports have been completed. The two 
steps of the process are described as follows: 

1. Preparation of time tickets. This method is best adapted to the use of unit 
tickets, or daily tickets that have detachable sections for each job worked on, 
since the time tickets must be sorted by job numbers before posting may be 
undertaken. Costing and suiting of the time tickets may be done manually or 
by use of Lsimple calculators or rate tables. 

2. Posting the time tickets. After they have been priced and sorted, the time 
tickets are ready for posting. The machine operator places the following 
forms in the machine: 

a. The work-in-process journal. 

b. The departmental labor cost report. 

c. The appropriate job cosi sheets. 

Since the time tickets have been sorted by job number within each department, 
the machine operator begins with the stack of unit tickets and proceeds to 
arcumulate and print job costs until all tickets for the department have been 
processed. This process is continued until all tickets for all jobs in all depart- 
ments have been entered into the posting machine and are recorded in the journal, 
in the daily efficiency report, and on the appropriate cost sheets. 

The detail of each job ticket is not posted. If this were done, the large number 
of tickets would make the journals and reports bulky and unwieldy. The machine 
has accumulating registers, and when data from time tickets are entered into the 
machine for a particular job, no figures are printed until all tickets for that job 
have been entered. When one job cost total has been accumulated and printed, 
the machine is automatically cleared to begin accumulating hours and costs for 
the next job. Since several accumulating registers are in the machine, it will 
accumulate both hours and costs for each job and will retain these totals for 
accumulating departmental and daily grand totals. 

As it prints the labor cost data on the rejiorts and cost sheets, the machine 
also prints a tape showing the detail of the hours and labor costs on the individual 
job tickets. This tape thus contains a sequential listing of the tickets as entered, 
and in case of error it may be used to locate quickly the ticket that has been in- 
correctly entered into the machine. The total on the tape is the labor cost for the 
flay, and it may be used to reconcile the labor distribution totals with the payroll 
totals. Such documents as the work-in-proeess journal and ledger, and depart- 
mental direct labor reports can be prepared by the machine after it has aceii- 
midated and printed data directly from the job tickets. 

PUNCHED-CARD TIME TICKETS. Punched cards are especially adapt- 
able as job tickets because each card can contain a large amount of data, and 
reports can be prepared easily by using these cards as basic media. 

Time tickets prepared by use of punched cards have the following ad- 
vantages : 

1. One basic document, the punched card, contains all data related to time, rates, 
production, employee efficiency, etc. 

2. Through use of printing machines, these basic data can be placed in any 
desired report quickly and without clerical error. 

3. Cumulative and comparative labor cost reports can be prepared quickly and 
conveniently. 

4. Data can be entered on the cards more quickly by punching the cards than 
by handwriting or other conventional methods. 
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The basic flow of data in a punched-card system of labor costing may be sum- 
marized as follows: 

1. Preparation of the cards in the production and scheduling department. 

2. Completion of time data in the shop by timekeepers or other employees. 

3. Costing and extending the cards. 

4. Printing labor cost reports from the cards. 

Preparation of Punched-Card Time Tickets. Master cards are maintained 
in the scheduling and planning departments for each product regularly manu- 
factured or kept in stock. These master cards arc designed to guide a punching 
machine so that it automatically punches a group of cards to be used as time 
tickets for a job. Usually a gang-punch technique is used to cut time cards from 
the master card, although hand punching may be necessary when the operations 
being performed have been revised because of engineering or manufacturing 
changes, or when special orders are being manufactured to customers’ specifica- 
tions. Data transcribed to the individual cards from the master consist of the 
operation, the number of pieces to be manufactured, the department, the stand- 
ard time (if standards are used), the order number, and the part number 

(Fig. 21). 

After they have been punched, the cards arc given to the foremen and serve 
both as authorizations to produce the indicated products and as preprepared 
time tickets for the employees. The foremen then give the cards either to the 
individual workers or to the timekeepers. 

Completion of Time Data in Plant. Time data are usually manually entered 
on the card in the plant. This is done by either the individual employees or by 
the timekeeper. The following procedure outlines the duties of the timekeepers 
in one company using punched cards. 

Upon receipt of the time cards from the foreman, the timekeeper files the job 
cards in a jobs ahead file until time for the job to be started. The timekeeper 
then removes the job card, stamps the time started by means of a time recorder, 
posts the worker’s number and pay rate to the card, and files the card in a 
jobs-working file. Upon completion of the job, the operator or the foreman 
notifies the timekeeper and supplies the number of units produceil. The tiine- 
kpejier removes the card from the jobs-working file, enters the number of units 
completed, and stamps the time stopped by use of the time recorder. The com- 
pleted cards are then forwarded to the office. 

Pricing and Extending Time Tickets. Employee pay rates or piece-work 
rates may be entereil on punched-card time tickets by prepunching, by using 
shop pricing cards, or master pricing cards. Rates may be prepunched into the 
card before it is sent to the shop. 

When shop pricing cards are used, files of pricing cards are maintained in the 
shop with various rates punched into them. When a job ticket is completed, the 
timekeeper attaches the appropriate pricing card, and the two cards arc sent 
together to the office. There the rate is automatically transcribed by punching 
from the rate card to the time ticket. The shop pricing card is then returned to 
the shop timekeeper for re-use. 

When master pricing cards are used, the timekeeper sorts the cards by rate 
groups and forwards them to the office. There a master rate card is used to gang- 
punch all cards with similar rates. 

Punching the labor cost into the ticket may be done manually through use of 
master cards or by use of an automatic multiplying punch. Manual punching 
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is done when the volume of cards is not too heavy. Master cards are used when 
the number of units produced is fairly constant and the number of pay rates is 
limited. This process consists of sorting the cards into groups with like units and 
pay rates and placing a master card before each group. The master card con- 
tains the labor costs for those cards, and this figure is automatically transcribeil 
to all cards until the next master card is entered. 

The automatic multiplying punch is used if the volume of cards is great rind 
there is a wide number of different units and rates on the individual cards. This 
machine will automatically multiply the number of units punched into the can I 
by the pay rate punched in, and will automatically punch the result. 

Printing Labor Cost Reports from Cards. The preceding operations have 
resulted in cards that contain complete data concerning units of production and 
labor costs. Through use of sorting and collating machines, the cards may be 
arranged in any desired sequence for report preparation. Machines for sorting 
and classifying purposes may segregate hundreds of cards in 60 seconds. The 
final step in the punched-card system is the listing or compiling of the punched 
data into printed reports. 

Combination adding, subtracting, and printing machines or tabulators are used 
for this purpose. Only that punched information desired for a particular report 
need be printed, and data may be drawn from the cards for departmental reports, 
job cost reports, labor efficiency reports, analysis of piece-work costs, and 
production reports. Fig. 22 illustrate'; the form and variations of reports that may 
be drawn from a completed job ticket. 

ELECTRONIC DATA PROCESSING OF LABOR COSTS. The origi- 
nal data fed to the electronic computer must be placed on tapes or punched 
cards. (See section on Basic Cost Records for a discussion of the general prin- 
ciples of electronic data processing.) Thus the computer is primarily an extension 
of the punched-card method. Aiken (NAA Bulletin, vol. 38), describing the in- 
sfallation of an electronic system for his company’s payroll and labor cost distri- 
bution, states: 

Inasmuch as our plants wpfp already set up to produce punched cards as the first 
step in most of the accounting processes, we tied into the system at this point with a 
card-tn-tape convciter which transriibes SO-coliimn tabulating cards onto magnetic 
tape at the rate of 240 cards per inimite. The converter is composed of three units 
— a card-reading unit, a tnpe-recording unit, and a verification unit which rereads 
both the card and the tape and compares the two 

The data resulting from electrical comiiutations must also be taken out of the 
machine on tapes or punched cards. Stirling (NAA Bulletin, vol. 38) describes 
the installation of an electronic computer for payroll purposes in his company as 
follows: 

Deductions are accumulated and the net pay for each employee is computed [by 
the machine]. Output cards contain all pertinent data for the employee's weekly 
earnings and deduction records. Earnings and taxes are up-dated for the year for 
each employee. From these earnings and deduction output cards, the payroll registers 
and tabulating card checks are prepared on the tabulating printing machines. Output 
cards for premium earnings computed in the gross to net program are punched to 
complete the accounting distribution phase of the program. These distribution 
output cards are combined with the cost distribution cards. . . . 

Fig. 23 and the following steps illustrate how punched cards may be prepared, 
sorted, and fed into the electronic eomputcr, and how the electronically computeil 
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results are punched into cards. These new cards emerge in sequence and are ready 
to print any required payroll and labor cost reports. 

1. Each department maintains attendance cards, prepunched with the employee's 
number and the department number. Attendance hours are punched into the 
appropriate cards by the timekeeper, and the cards are segregated by depart- 
ments and sent to the computer center. 

2 . Job tickets are prepunched with department number, job code, and rate (where 
applicable) and are given to the timekeeper by the production scheduling 
department. The timekeeper punches the employee number and rate (where 
applicable) and the elapsed time on the card when the job is completed. 
These cards are segregated by departments and forwarded to the computer 
center. 

3. Deduction adjustment cards are punched in the payroll or personnel depart- 
ments for changes in the number of exemptions, bond purchase deductions, 
etc. These are segregated by departments and are sent to the computer center. 

4. In the computer center the attendance cards, job tickets, deduction cards, and 
employee’s year-to-date earnings cards (prepared when the previous payroll 
was computed) are fed into flie computer. Al the same time cards with all 
cunent job numbers and employee master cards arc placed in the machine. 

5. The computer then: 

a. Balances job cards to attendance cards by departments. 

b. Selects the greater of piece-rate, hourly rate, or guaranteed rate (where 
applicable). 

c. Extends hours by rate, or pieces by rate, for both regular and overtime 
earnings. 

d. Calculates all government tax deductions. 

e. Reduces gross pay by required and voluntary deductions and computes net 
pay. 

f. Develops new ynar-lo-dale earnings figures for each employee. 

g. Distributes labor costs by job number and department. 

6. The computer feeds information to the card-punching machine, and cards 
iiie puncheil with dal a for each employee’s pay, with all the payroll details 
and the new year-to-date balances. Cards are also punched for labor cost 
distribution. 

7. The final cards, completely punched, are run through a printing machine, 
wlirre repmis of any desired nature may be prepared, including the payroll 
register, the pay checks, job cost distribution sheehs, job costs, and ilepart- 
mentiil cost sheets. 

Point-of-Transaction Recorders. One of the most expensive operations in 
the use of an electronic data processor is the preparation of the media whieh feed 
information into the machine. Punched cards, magnetic tapes, or punched 
paper tapes are among the most frequently used methods of preparing labor 
cost or payroll data for the machine. 

The timekeeper sometimes uses a small punching machine in the plant to cut 
])imehed cards, to prepare the tapes directly, or even to transmit data to the 
(‘lectronic machine by use of direct wire connections. When the timekeeper cuts 
a punched tape directly at the point of recording attendance time or employee 
job time, eonsiderable savings may be affected. The tapes may then be run 
through the electronic computer at the end of each day for computation of 
labor costs and distribution of these costs to jobs, as well as computation and 
preparation of labor efficiency and departmental labor reports. The punched 
tapes contain the same data that a punched card would contain. 

Bell (A Management Guide to Electronic Computers) describes the use of 
point-of-transaction recorders and the method of compiling payroll or other data. 
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Edch employee will have an identificatioB card carrying his name, number, depart- 
ment, and other perlinent information. As an employee is assigned to a particular 
job, he will be given another small document identifying the particular job, work 
orders involved, lots, and other pertinent labor-control data. As he starts work on 
the job, he will insert the two documents — one with his personal identification, the 
other with job identification — into a small automatic reading device located near his 
work station. Data from the two records will be transcribed automatically onto a 
continuous tape record. When the individual finishes his job, he will repeat the 
recording operation. The continuous record will be taken later to a central computer, 
where starting and stoiJi)ing time for the same employee numbers will be correlated, 
and elapsed time calculated for each. These dal a then will be summarized in order 
to compile payroll data, job -distribution costs, departmental summaries, etc. 

Supplementary or Fringe Wage Costs 

DEFINITION OF FRINGE WAGES. The Chamber of Commerce of the 
United States, in its biennial studies (Fringe Benefits), observes: 

There are wide differences of opinion regarding jiu^t what constitutes fringe benefits, 
and how they should be computed. . . . I These! differences . . . indicate the need 
for a generally accepted definition of fringe benefits, and for a uniform method of 
comparing fringe benefits with employee compensation. 

In an attempt to fill the need for a uniform definition, an NAA Research 
Project Conunittee (NAA Research Series No. 32, Accounting for Labor Costs 
and Labor-related Costs) forniulatcd and recommended a definition of labor- 
related costs (rather than fringe benefits), which is quoted earlier in this section 
under Labor-related Costs Defined. 

Sargent (Fringe Benefits: Do We Know Enough About Them?) suggests a 
three-way breakdown of labor and labor-related costs along the following lines : 

1. Wages, which include the regular payments for employee services at straight- 
time and at premium rates and in accordance with bonus and incentive plans. 
These are payments for services which i)rimarily benefit the pmi)luyer. 

2. Wage supplementB (fringe benefits) involve payments without any directly 
associated effort by the employee. 

3. Wage overhead. This is the residual cali'goiy and includes all other costa 
associated with the employment and u.se of labor beyond wages and wage 
supplements. This includes such items as tlie cost of the personnel department 
and activities and facilities for employee enterlainmenl and recreation. 

Sargent believes that to be included as a wage sujiplement (or fringe benefit) 
an item should do all of the following: 

1. Increase the total labor cost to the eiiiployei . 

2. Increase directly or indirectly the monetary income of the employees. This 
increase is unrelalcd to any direct inL'iL‘a.se of effort nr .service on the part of 
the employee. 

3. Benefit the employee directly and primal il 3 ^ 

A comprehensive listing of all payments which couhl be elas.sifietl as .supple- 
mentary wage.s is difficult to jirepare becaii.sp of the varied nature of the payments 
among different companies and the difference of opinion a.s to what should be 
included. The Economic Research Department of the Chamber of Commerce of 
the United States (Fringe Benefits) classifie'^; fringe wage.s into five broad 
classifications : 

1. Legally required payments, such as payroll taxes and workmen s compensation. 

2. Voluntary payments, such as group insurance and pension plans. 
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3. Fair! rest periods, lunch periods, wash-up time, travel time, etc. 

4. Payments for time not worked, such as holiday, vacation, and sick pay. 

5 Miscellaneous item.s, such as profit-sharing paj’ments, service awards, and 
payments to union stewards. 

COMPUTING TOTAL LABOR COST. The tolal labor cost includes both 
the basic wage and the supplementary wage.-: paid to, or accruing to, the benefit of 
the employee. For managerial and accounting purpo.ses it is necessary to know this 
full wage cost. Goode (NAA Bulletin, vol. 3(i) states that: 

Basic industries have been beset with liiddrii wage costs in the guise of "fringe bene- 
fits," plus an extensive list of premium pa 3 unents for services rendered. ... In brief, 
Mccuratp wage cost detcrminaiion has bpcome a most important function of account- 
ing and management in the motor carrier and other industries. The added wage costs 
have become so substantial in amount that they will be the difference between profit 
and loss if they are not properly accounted for. 

Goode offers a formula (Fig. 24) for determining the full wage cost: 

Wage Cost FormullA 


Wage Cost 

PerYe.ar Per Day Per Hour 

Primary wage costs: 

Basic wage $ $ t 

Social security taxes 

Compensation insurance 

4. Total primary wage costs $ $ i 

Fringe benefit and adfled wage costs: 

Vacation allowunce S S t 

Holiday pay 

Heal Hi, welfare, and pension 

Other added wage costs 

Overtime increase due to rate change 

(Itemize) 

5. Total fringe benefit and added wage costs 

Total wage cosl (day shift) I 

Night shift bonu.s 

Total wage cost (night shift) Jli 

Total wage costs per year $ 

Fig. 24. Determination of full wage cost. 

PREMIUM PAYMENTS. Premium payments usually take the form of 
additions to base pay for the performance of iimlcsirable tasks or as compensa- 
tion for the inconvenience of undesirable working hours. Premiums may be paid 
for work performed in exre.'-.s of a prescribed number of hours per day or per 
week, for night work, Sundays and holiday’s, and for the performance of hazardous 
tasks. The shift differential premium i.s usually paid for shifts worked in other 
than daylight hours. It is sometimes stated in terms of a flat amount, such as 10 
cents per hour, $1.00 per day, or $3.00 per week, and sometimes in terms of num- 
ber of hours worked, such as seven hours’ work for eight hours' pay. Extra- 
hazardous premiums arc paid for work that entails hazards beyond the normal in 
the industry, such as a truck driver when carrying a load of explosives, or con- 
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stniction workers working more than 20 feet above the ground. Overtime and 
holiday premiums are paid when work is performed over a fixed number of hours 
per day or per week or on declared holidays. 

A fundamental conflict exists roncerning whether to charge premium payments 
directly to the product or to charge the period (i.e., Profit and Loss). The ques- 
tion is important because it involves principles of inventory valuation as well as 
the distribution of profits and losses between fiscal periods. The principle seem.s 
to be well established that all nonrecurring or extraordinary items are to be ex- 
cluded from inventory costs. Therefore, if the premiums paid are extraordinary 
and nonrecurring, they should be excluded from inventory costs; if they occur 
regularly, the cost should be included. Conditions in most companies are such 
that payment of some ffirm of premiums is practically inescapable, and the cur- 
rent trend is toward considering premiums a part of normal operating costs. The 
Accountants' Handbook (Wixnn, ed.) states that the treatment of overtime 
premiums as period costs is sehlom justified because such treatment destroys the 
comparability of figure data between accounting periods. 

Charging Premiums to Products. There are two fundamental methods of 
charging premiums to products: (1) The premiums paid may be treated as an 
integral part of the base wage and charged 1o the same products as that base 
wage. (2) The premiums may be treated as an overhead item to be spread to 
all products through the allocation of general burden. The reasons for incurring 
the premium costs are the determining factors. If the premium is paid because 
of a specific job or contract, the cost should be charged directly to the products 
involved; but if the premiums are a result of general business activity, they 
should be charged to all jiroducts manufactured. The type of product manu- 
factured also affects the treatment of premium costs, for in a plant engaged in a 
single large project, all premiums may easily be charged to the project; but when 
workers arc engaged in a large number of smaller jobs, it becomes difficult to 
determine the exact jol) which should receive the charge for premiums jiaiil. 
Neuner (Cost Accounting) state.s: 

It must be remembered that Ihe type of product manufactured frequently iletniinines 
the treatment of this cost. In a shipyard, it is a simple matter to allocate ovi’ilinie 
costs directly to the job. If, on the other hand, a variety of products are being manu- 
factured, it is not so simple. The particular job being worked on in overtime may 
just be a matter of chance, and therefore distorted costs result if this job is penalizeil. 
There seems to be a growing tendency, however, to include all overtime premiums in 
manufacturing overhead or to spread them by including them in slandaid cost.s 
rather than penalizing the job “caught” in the overtime. Care should be taken in the 
treatment of overtime if manufacturing overhead is applied to production on thi' 
basis of i\ percentage of labor costs, for in such cases the bonus payment arising from 
overtime must not be included in the direct labor costs. Similarly^ if manufacturing 
overhead costs are applied to production on a labor hours basis, care must be lakrui 
that only the regular hours are used (not the time and one-half hours) in applying 
the manufacturing overhead. 

NAA Research Series No. 32, Accounting for Labor Costs and Labor-related 
Costs, says: 

It seems preferable to exclude from direct labor cost all coats of supplementary 
benefits including overtime premium and shift premiums. . . . Direct labor also con- 
stitutes a better base for allocation of overhead costs when such items are excluded. 
Since overtime and shift premiums do not apply uniformly to all time worked, 
inequitable allocations of overhead may result if these supplementary costa are 
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included in the direct labor base. Under some circumstances, certain labor-related 
costs (including overtime and shift premium) may appropriately be charged directly 
to individual production orders or products. However, this can be accomplished 
without including the supplementary cost in direct labor cost. 

Premiums paid to indirect workers are almost universally considered overhead 
items. This method has gained widespread acceptance because it can be used in 
standard, process, job order, or any other cost technique. Moreover this method 
can be used whether premium payments are considered production costs or 
period costs. By inclusion of premium payments when the overhead application 
rate is computed, these costs are automatically applied to production, or as much 
so as any other overhead item. If not included in the overhead allocation rate, 
they will be closed to the period’s profit or loss through the under application of 
overhead. 

OLD AGE AND SURVIVORS’ INSURANCE AND UNEMPLOY- 
MENT COMPENSATION INSURANCE. The Social Security Act of 1935 
established a federal pension plan jointly financed by employer and employee 
contributions. The Act further provided for an unemployment compensation 
insurance plan to be administered by either the state or federal government. The 
rate for Old Age and Survivors’ Insurance (frequently abbreviated OASI, FOAB, 
or FICA), which was effective January 1, 1959, is 5% of the first $4,800 earned by 
an employee with each employer during a calendar year. One-half, or is 

paid by the employee through payroll deductions, and the other half is paid by 
the employer. Increases in these rate.s are scheduled for the future, but these 
increases are subject to change by Congress. 

The unemployment compensation insurance rate for many years has been 
3% of the fir^t $3,000 earned by each employee with each employer during a 
calendar year. Of this amount, 0.3% is paid to the federal government and 2.7% 
to the state. However, the amount paid in to the state may be reduced by “ex- 
perience ratings” or “merit ratings.” 

Experience Ratings. The states offer a tax reduction, based on the employ- 
ment history of each employer, as an incentive to stabilize employment, imple- 
mented by a system of experience ratings. Roberts (NAA Bulletin, vol. 27) states 
that the experience ratings of the .'•tates are based in general upon: 

1. A calculation of the ratio between the employer’s payroll and the unemploy- 
ment benefits paid his employees. 

2. Assignment of an experience rate based upon this ratio. 

3. Maintenance of a ^epa^ate account for each employer for determining the 
adequacy of his contributions. 

All employers in covered industries employing four or more employees one or 
more days in each of 20 different weeks during the calendar year are subject to 
the unemployment tax. Many definitions and provisions of a technical nature 
determine when an emplo^^er is subject to this tax, and reference should be made 
to the latest Social Security regulations for these iletails. The federal unemploy- 
ment tax is paid yearly, on or before January 31, for the preceding calendar year, 
and the state unemployment taxes are usually paid quarterly. 

There is some difference of opinion as to where to charge the employer’s cost 
for these go vernmen tally required payments. The most popular methods appear 
to be to include them: (1) as a part of manufacturing overhead; (2) as general 
and administrative expense; or (3) with the base rate as part of direct labor. 
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Records Required. All employers and self-employed persons are subject to 
the FICA tax unJess specifically excluded by the JegisJation. Employers who are 
subject to the tax must maintain records that provide the following information: 

1. Name, address, and Social Security number of each employee. 

2. Total amount and date of each wage payment and period covered. 

3. The amount of each payment that constitutes taxable wages. 

4. The amount of the tax withheld. 

The regulations do not recommend forms or details for compiling or maintain- 
ing these data, although each employer is required to keep sufficient records to 
enable the governmental agency to determine whether the tax is correctly com- 
puted. These records must be maintained for least four years after the date 
the tax becomes due or the date when the tax is paid, whichever is later. Quar- 
terly returns are required on or before the last day of the month following each 
calendar quarter. 

The Supreme Court of the United States has ruled [U.S. v. Glen L. Martin 
Co., 60 S. Ct. 32 (1939)] that Social Security taxes are levied on the “right to 
employ.” This decision appears to justify treating the cost as a general and 
administrative cost. Preferable treatment, however, would appear to be assign- 
ment to product cost or as a part of manufacturing overhead. The incurrence 
of this cost is a necessary prerequisite for any production that requires a labor 
force. 

Social Security and unemployment tax costs may be charged to products either 
through overhead allocation or by treating them as an integral part of labor co=;ts. 
The Social Security taxes add a percentage not only to direct labor costs but aho 
to indirect labor, sales, and administrative costs. The clerical work of adiling the 
Social Security taxes on each time ticket would be excessive in job order costing 
and piecework. Consequently Mich payroll taxes are frequently treated as manu- 
facturing overhead. 

GUARANTEED-WAGE PAYMENTS. There are three broad types of 
guaranteed-wage payment plans in use: 

1. WagE-“leveling” plaii^ 

2. Company wage-guarani ec plans 

3. Income- or productioii-basf’d plan^ 

Wage-leveling Plans. TliO'-e are baMcally employee withholding plans 

whereby some of the earnings of the employee are withheld and paid to him at a 
later date when his earnings are low. II.Mially a norm of earnings per week 
or hours of work per week is set, and all earnings in excess of this norm are Avith- 
held temporarily. Variations of this plan have been devised that make use of a 
fixed wage, paid in equal weekly amounts throughout the year. Year-end or 
month-end adjustments are made for the employee’s excess earnings, if any, 
above the predetermined amount. This type of plan requires a separate payment 
account for each individual similar to a salesman's drawing account. When an 
employee’s actual earnings arc above the predetermined weekly wage, the excess 
is credited to his account; and when actual earnings are below the fixed wage, he 
is paid the fixed amount and his account is debited for the deficiency. 

Company Wage-Guarantee Plans. These plans actually guarantee that the 
weekly pay check will not fall below a minimum figure but set no limit on how 
high earnings may rise during other weeks of the period. In effect the plan places 
a floor below the weekly wage. This type of plan does not necessitate a special 
account for each employee, as does the wage-leveling plan, since each employee 
receives each i)ay period either his actual earnings or the minimum guarantee. 
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whichever is greater. These plans are frequently funded, with contributions 
to the fund based upon a percentage of payroll. 

Income- or Production-based Plans. Plans of this type tie the emplDyee’s 
namings in with the income or production of the company. These are not profit- 
sharing plans that provide amounts of pay in addition to the base pay but are 
plans whereby employee compensation rises or drops as the company's income or 
production fluctuates. Only a complete failure of the company would cause wages 
to stop altogether. 

The company wage guarantee is the only plan that causes costs to occur for 
time not worked by employees. A major costing problem arises in this case con- 
cerning proper treatment of the cost. Seiler (Accounting Review, vol. 31) states: 

Usually, as a matter of expediency, any wages paid for time noL worked are entered 
into a separate account aa paid. The question then arises as to whether this account 
represents a nonproduction co&t which should be allocated to all production of the 
period. At first glance, payments made under the guaranteed wage plan for time not 
worked may be considered nonproduction costs, for ihey certainly arise because unite 
were not being produced. Further, they may be nonrecurring costs, for they are 
peculiar to current economic conditions. 

On Ihe other hand, there is no denying that payments made under the guaranteed 
wage agreement that are over and above the employee’s actual earnings are costs 
inclined for the purpose of maintaining the labor force intact. These payments 
would not have been made if the company had not desired to keep its labor force 
together as an efficient, trained group. If production costs are to include all outlays 
necessary in the production of a finished product, which would include the cost of 
maintaining the labor force, guaranteed wage payments would then surely be con- 
sidered production costs. This argument seems to be tlie stronger of the two, and it 
thus appears that, these new wage co.sts should be treated as normal production 
Dutla.Vh. 

VACATION AND HOLIDAY PAY. The cost of paid vacations and holi- 
days tends to occur in certain months of the year and is not incurred in propor- 
tion to productive labor. Thus special accounting treatment is de.'sirable, with 
the end objeetive of charging into each month's costs approximately one-twelfth 
of the annual amount paid for holiday.^ and vacations. This is frequently arcom- 
plished through the use of an equalizing account, or reserve procedure. An 
estimate of the annual co.yt in nitidc at the beginning of the year, and each month 
an entry is made charging expen.sp for the estimated monthly accrual and credit- 
ing the reserve account, which is frequently called ^^Reserve for Vacation Pay." 

Determination of the monthly expense may be accomplished in several ways. 
Armor (NAA Bulletin, vol. 33) describes five methods: 

1. The annual cost is Estimated, based upon the prior year's payments, and one- 
twelfth of this is used a.s the monthly expense. 

2. A roster of employees i.s prepared, showing the vacation pay and holiday pay 
each is to receive. The total is then reduced by a factor such as 5% to allow 
for employees who leave the company before vacation time. One-twelfth of 
the resulting figure is accrued each month. 

3. A percentage of vacation and holiday pay to total payroll is computed. Each 
month the actual payroll is multiplied by this percentage to arrive at the 
estimated cost. 

4. Employees arc divided into groups or classes, and a percentage of vacation 
and holiday pay to the total earnings of each group is computed, such as 2% 
for employees with one week's vacation, or 4% for employees with two weeks' 
vacation. These percentages are multiplied by the actual earnings of each 
group to arrive at the estimated holiday and vacation pay cost for the month. 
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5. The annual earnings of each employee is estimatedj including vacation and 
holiday pay. This is divided by the working days which the employee will 
actually be on the job. The result is the daily cost for that employee, and the 
diffprencE between his actual earnings for the day and the daily cost is credited 
to the reserve account. 

The entry to charge the expense account and credit the reserve is: 


Vacation and Holiday Pay (Burden Incurred) $ 

Accrual for Vacation and Holiday Pay $ 


(To acciup the estimated cost of holidays and vacations.) 

The entry when vacation or holiday pay is actually disbursed to employees 
would be; 


Accrual for Vacation and Holiday Pay S 

Cash $ 


(To record payment of vacation and holiday pay.J 

The accrual (or reserve) account should be watched during the year to deter- 
mine whether it is accruing the correct amount. Monthly adjustments may be 
made as necessary. Year-end balances are closed with other profit and loss ac- 
counts. 

PENSION COSTS. Accounting for pension costs must be divided into two 
parts — that associated with past-service costs and that associated with current- 
service costs. Past-service pension cost is a term which includes that portion 
of the total pension liability that has been earned by the employee because of 
services already rendered prior to the beginning of the current pension plan. 
Current-service cost is the remainder of the pension liability which ha« 
accrued since the plan was put into effect. This part of the pension liability 
daily accrues to the employee’s benefit as a result of his current services. It is 
now generally accepted that pension costs based on past service should be allocated 
to current and future periods and should not be charged to surplus. Past service 
is a partial determinant of the pension which will some day be paid, but the 
pension benefits to be derived from the plan affect current and future periods, 
and past-service pension costs should thus be allocated over those periods. 

The AICPA Committee on Accounting Procedure (Accounting Research Bulle- 
tin No. 47) recommends that: 

. . . costs based on current and future services should be systematically accrued 
during the expected period of active service of the covered Employees, generally 
upon the basis of actuarial calculations. Such calculations may be made as to each 
employee, or as to categories of employees (by age, length of service, or rate of pay, 
for example), or they may be based upon an average of the expected service lives 
of all covered employees. These calculations, although primarily for funding pur- 
poses, may be used also for accounting purposes. They should, of course, be revised 
at intervals. Also according to this view, costs based on past services should be 
charged off over some reasonable period, provided the allocation is made on a 
systematic and rational basis and does not cause distortion of the operating results 
in any one year. The length of the period benefited by costa based on past services 
is subject to considerable difference of opinion. Some think that the benefits accrue 
principally during the early years of a plan; others feel that the period primarily 
benefited approximates the remaining service life of the employees covered by a plan 
at the time of its adoption; still others believe that the benefits of such costs extend 
over an indefinite period, possibly the entire life of a plan and its successors, if any. 
In practice, costs based on past services have in many instances been charged off 
over a ten- or twelve-year period, or over a fixed longer period such as twenty or 
thirty years. (The minimum period presently permitted for tax purposes is ten 
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years if the initial past-service cost is immediately paid in full, or about twelve years 
if one-tenth of the initial past-service cost plus interest is paid each year.) 

The AICPA Committee on Accounting Procedure (Accounting Research Bulle- 
tin No. 47), while recommending the above quoted procedure, recognizes that: 

. . . opinion as to the accounting for pension costs has not yet crystallized sufficiently 
(d make it possible at this time to assure agreement on any one method, and . . . 
differences in accounting for pension costs are likely to continue for a time. Accord- 
ingly, for the present, the committee believes that, as a minimum, the accounts and 
financial statements should reflect accruals which equal the present worth, actuarially 
calculated, of pension commitments to employees to the extent that pension rights 
have vested in the employees, reduced, in the case of the balance sheet, by any 
accumulated trusteed funds or annuity contracts purchased. 

When a [pension] plan involving material costs is adopted, there should be a 
footnote to the financial statements for the year in vliich this occurs, stating the 
important features of the plan, the proposed method of funding or paying, the 
estimated annual charge to operations, and the basis on which such annual charge is 
determined. 

Contributions to a pension fund, or accruals of pension liability for the current- 
service jiortion of the pension, may be treated in a number of ways. Neuner 
(Cost Accounting) states that current service costs may be: 

1. Charged entirely to general and administiative expenses on the theory that it 
is a coat which cannot reasonably be allocated and also that it is a benefit to 
the entire company. 

2. Allocated to the cost of each department where the employee is working. 
(This method penalizes the department having the oldest employees.) 

3. Allocated to cost departmentally as a percentage of the total payrolls. This 
third method in the form of ayiplied oveihead for the factory workers and 
docs not penalize the department having the largest proportion of old em- 
ployees. It i.s also coinjiarahle to the treatment of other employee welfare 
benefits, such as lunchrooni or hospital service. 

Past-service pension costs may he treated as: 

1. A nonrecuiTing or other expense, and not as a part of operating costs. 

2. A general anil admrnistratrve expense, thus making it a part of the cost of 
administering the business, but not a part of manufacturing. 

3. An element of rndirect cost, allocated either directly or proportionately to 
depaiLments or jobs. 

Keyserling (Controller, vol. 16) found that only 36% of the companies polled 
m an extensive survey considered the past-service cost a period eost rather than a 
part of production costs. Most of these companies justified their choice of 
method by the fact that past-service costs benefit the company as a whole, and 
allocation of that cost among production, sales, administration, and other func- 
tions would be almo.^t impossible. The remaining 64% of the companies polled 
by Keyserling treated past-service costs associated with factory workers as a 
manufacturing cost. The most common method of allocation was to spread the 
pension cost to production on the basis of total labor cost. This procedure pre- 
vented the distortion in unit costs that would have resulted by charging the past- 
service pension cost to departments, since departments with a larger number of 
older employees would have been penalized. 

REPORTING FRINGE DATA. The usefulness of fringe data is frequently 
dependent upon its comparability with the same type of data from other com- 
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panics. Intercompany comparisons of fringe data are frequently made, and 
sometimes a company's entire wage structure is based upon the labor agreements 
made by other companies in the same industry. Several major factors enter into 
a meaningful intercompany comparison of fringe costs: 

1. The accumulation of these coats must include the same items. 

2. The base for computing ratios or percentages must be similar. 

3. Calculations must be made in the same way. 

The comparison of one company's fringe benefits at 16% of payroll with 
another company's 18% of payroll means little unless the type of items considered 
as fringe costs are the same and unless the payroll base is similar; i.e., base pay, 
gross pay, pay before vaivition and holiday allowances, etc. 

The Economic Research Department of the Chamber of Commerce of the 
United States in its biennial report (Fringe Benefits) shows fringe data in three 
different ways: 

1. Percentage of total payroll. 

2. Dollar costs per year per employee. 

3. Coat per payroll hour per employee. 

Dale (Handbook of Modern Accounting Theory) discusses the relative ad- 
vantages and disadvantages of these ways of presenting costs of fringe data. He 
observes that the percentage of fringe benefits to total payroll (1) tends to 
eliminate the effect of differences in the base rate and the total payroll, so that it 
may be a valuable additional figure, although comj)arability may be damaged b> 
variations in hours of work such as overtime. He notes that the total cost of 
fringe benefits per employee (2) makes an impressive and easily under.^tootl 
figure, although not likely to be as accurate as the more refineil methods. Dale 
finds that cents per hour per employee (3) is a popular figure for comparison ol 
fringe costs between companies, industries, unions, and localities and for pstiiiial- 
ing the cost of a productive hour of work. It may look rather small, however, ami 
not provide accurate comparabdity over a iierioil of time because of the variance 
of hours of w^ork. 

Fringe labor reports to management should contain much more detail than i- 
commonly used for external reporting. Full information concerning the amount, 
type, nature, and effect on the over-all cost picture should be reported peri- 
odically to management. The Research Project Committee of the National Asso- 
ciation of Accountants (Research faeries No. 32, Accounting for Labor Costs and 
Labor-related Cost^) recommends the form shown in P'ig. 25 in reporting labor ami 
labor-related costs to management. This form was developed after reviewing 
many reports in actual use. 

COMPUTING THE COST OF SUPPLEMENTARY LABOR. Supple- 
mentary labor costs are often difficult to compute, due to the illusive nature of 
this type of expenditure. The total dollar amounts expended must frequently 
be isolated by means of extra analyses and cost studies. These studies arc of 
value, however. The basic uses of fringe data, once compiled, may be sum- 
marized as follows: 

1. Intercompany comparisons. 

2. Labor negotiations with employees and unions. 

3. Sharing information with employees and stockholders. 

4. Computing "extra” costs of increasing the labor force. 
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Calculation op Nett Production Hours 
Total Hours Spent in Plant 

Minus: Nonproductive hours such as paid 
rest period, paid lunch period, wash 
time, clothes change, as provided 
in union agreement or written 
company policy. 

Net Production Hours Worked 


ITEMIZED ADDITIONAL BENEFITS 


A. Premiuma for time worked 

1. Overtime prem. inch prem. for Sat., 

Sun., & Hoi. worked 

2. Shift premiums, pm Night 

Group Total 

B. Pay for time not worked 

1. Sick Pay (Pd. for by Co.) 

2. Vacation Pay 

3. Holiday Pay (Hols, not worked) . . 

4. Pd. rest period & lunch period 

5. Wash up & clothes change time pd. 

for 

6. Jury, witness, &, voting pay allow.. . 

7. Pay for Nat’l. Guard & Organ. 

Reserve 

Group Total 

C. Employee benefits (company’s 

contrib. only) 

1. Old Age ife Unempl. Compensation. 

2. Workmen’s Compensation 

3. Pension Plan 

4. Profit Sharing, Christmas Bonus, etc. 

5. Group, Life, Hosp., & Health & 

Accid 

6. Death Benefits (Pd. for by Co.)... 

7. Food cost subsidy 

8. Work shoes & clothing cost 

9. Payments to Union Rep. dur. grirv. 

& neg 

10. Administrative cost of benefits 

11. Separation pay allowance 

Group Total 

D. Employee activities (employer’s 

share only) 

1. Service Awards 

2. Athletics, Recreation efe Roc. Events 

Group Total 

Total Cost of Additional Benefits. 


Total Cost 


Cost Per 
Prod. Hour 
(Total Cost -J- Net 
Prod. Hours) 


Fig. 26 . Form for accumulation of the cost of supplementary wages. 
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ACCOUNTING FOR SUPPLEMENTARY WAGES. There are two 
basic problems in accounting for supplementary wages: 

1. Estimating the amounts applicable to each accounting period. 

2 . Allocating these amounts to production. 

The question of whether these costs are period coats or production costs 
appears to have been fairly well settled, and most accountants agree that these 
wage costs are part of the production cost. Taylor (Cost and Management, vol. 
27 ) expresses the minority vie>vpoint when he states that “fringe costs are a 
function of time and should be handled as period costs/' Studies by the National 
Industrial Conference Board (Conference Board Reports, No. 128) indicate that 
almost without exception these costs are considered production costs. Since 
supplementary wage payments are made directly to maintain employee security 
and welfare, they are a virtuallj^ inescapable cost of producing goods. If inven- 
tory costs arc to include all costs incurred directly for production purposes, 
supplementary wages must be included. 

Supplementary Wage Cost Estimation. Estimating the costs applicable to 
each accounting period is relatively easy for such supplementary wage costs as 
social security, workmen’s compensation, premium payments, vacation and holi- 
day pay, and group insurance contributions. Since these are usually paid within 
the accounting period, or very shortly thereafter, the amounts may be determined 
with reasonable accuracy. Other supplementary costs, such as pensions, dismissal 
compensation, and guaranteefl-wage costs are in most instances much more diffi- 
cult to estimate. These costs should be accrued each accounting period, and 
since the full extent of the cost may not be known for many years in the future, 
the current year’s estimate is subject to considerable error. Reliable estimate^ 
may be prepared, however, based upon past company history, the age, tenure, 
and pay rates of the working force, the stability of the particular industry, and 
the terms of the supplementary wage agreement. 

Accounting Procedures. There are three general procedures for entering 
these costs into the flow of production costs, once the amount has been deter- 
mined: 

1. Supplementary wage costs may be treated like any other manufacturing ovrr- 
head cost and may be prorated to jobs or processes through the same burden 
application rate as all other burden items. 

2. Supplementary wage costs may be accumulated in a separate class of burden 
accounts and a separate burden application used for these costs. 

3. Supplemcnlary wage costs may be accumulated and charged into production 
along with the base wage of the employee, so that they become, for accounting 
purposes, only additions to the base wage. 

The use of the first method, that of treating these costs like other manufactur- 
ing cost items, has the advantage of simplicity but the disadvantage of hiding 
these costs under the maze of other manufacturing overhead items. Also, if a rate 
other than direct labor rust is iiseil to allocate general overhead, the rate may not 
allocate these costs in relationship to the wages that gave rise to them. 

Treating supplementary costs as a separate class of overhead, with separate 
allocation rates, requires additional clerical effort but will result in more accurate 
costing of products. This method also tends to spotlight supplementary wage 
costs by giving them special accumulation and allocation treatment. Since the 
aggregate of fringe costs is relatively high in comparison with other manufactur- 
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ing overhead costs, this method is preferable to lumping supplementary wages 
with general overhead. 

Treating supplementary wage costs as additions to the base wage is the most 
accurate method of charging these costs to production. Alexander (Cost and 
Management, vol. 28) advocates such a jirocedure, in which the "true” hourly 
labor cost for each employee is computed by adding the fringe to the base and 
charging that employee’s labor costs into production according to this "true” 
hourly rate. This method correctly charges to production the cost of keeping the 
employee on the job, including the supplementary wages, during the time he 
works on a particular order or process. Moreover, this method tends to empha- 
size the over-all cost of provitling supplementary wages, although the cost of 
individual types of fringe: wages may be somewhat obscured. 

Rudell (NAA Bulletin, vnl. 30) describes a variation of the method of treating 
fringe wages as part of the direct labor cost, which will not obscure the full cost 
of individual fringe payments. This procedure adds a predetermined percentage 
to the base wage of each employee to cover the fringes. When this amount is 
added to jobs or processes with the direct labor, the offsetting credit is to manu- 
facturing overhead. Rudell describes the procedure as follows: 

The fringe items would continue to be booked to the individual burden accounts as 
they are incurred (for both direct und indirect labor) by departments. The credit 
(when fringes are applied to jobs with direct labor) is an offset to the individual 
fringe cosls recorded in burden. The net effect of this transaction is to leave in 
burden that portion of fringe which applies to the indirect labor plus the fringe cost 
variance which applies to the direct labor. 

Labor Budgets 

OBJECTIVES OF A LABOR BUDGET. Labor budgets normally include 
only direct labor, since indirect labor is usually included in the manufacturing 
overhead budget. (See section on Cost Control, Budgets, and Reports for a 
detailed discussion of other forms of budgeting.) The principal purposes of 
developing a detailed direct labor budget arc set out by Welsch (Budgeting: 
Profit Planning and Control) as follows: 

1. To determine the diiccl labor required in terms of labor hours, and hence the 
number and kind of workers required to meet production requirements, 

2. To estimate the direct labor cost of production. 

3. To provide the personnel department with personnel requirements so that it 
may plan recruitment activities. 

4. To provide data for determination of cash requirements for direct labor. 

5. To provide data for managerial control of direct labor costs. 

The labor budget is based upon the estimated production to be undertaken 
in the budget period and the projected labor costs necessary to realize this pro- 
duction. A major problem in setting the lalmr budget is the allocation of 
production throughout the period covered. Production should be spread as evenly 
as possible over the iieriod in order to stabilize the number of employees and 
keep the working force as compact as possible. 

LABOR BUDGET CONSTRUCTION. Since the labor budget is basi- 
cally a forecast of labor hours and the resulting labor costs, construction of the 
budget should begin with a determination of the number of units to be produced. 
This estimate should then be used as a basis for determining the number of labor 
hours needed. Budgeted labor costs are the result of applying rates to the 
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estimated number of hours. The number of units to be produced and the alloca- 
tion of production throughout the period are usually determined when the 
production budget ih prepared, and direct labor budgets should not be prepared 
until after production budgets have been set. 

Determination of Direct Labor Hours. Heckert and Willson (Business 
Budgeting and Control) discuss four means of determining the number of direct 
labor hours to be incurred in the manufacture of each unit of finished product to 
be produced. These hours must then be multiplied by the estimated number of 
units in order to determine the total labor hours budgeted for the period. 

1. Use of standard hours. This method is used when products are uniform and 
standard labor times have been established. 

2. Use of operation time. When the type of products varies but the nature of 
operations performed on these pioducts is fairly uniform, the time consumed 
in each operation may be used as the basis for determining the direct labor 
hours. 

3. Use of ratios of direct hours to some other measure of volume or output. 

This method should be used only if actual hours or standard hours au unavail- 
able. It should be applied in such a manner that ratios are determined for 
each department or for each class of product. If this is not done, analysis of 
budget variances loses some of ils usefulness. 

4. Use of estimates. This method is not recommended and should be used only 
when other techniques cannot be emiiloyed. Sometimes en'h foreman is asked 
Id make his own estimates, which should then he approved by higlu’r produc- 
tion executives. 

(For a discu^sion of the learniiia; curve technique in estimating labor costs, see the 
section on Estimated Costs.) 

Determination of Direct Labor Rates. After the niunber of direct labor 
hours to be worked has been determined, this number must be multiplied by labor 
rates to determine labor cost^. Heiser (Budgeting — Principles and Practice) indi- 
cates that the determination of labor price standards or rates varies with the 
type of pay jilan and di'^cusses some of these variations as follows: 

If a stiai^lit day-iatc ui huui-iatc is uscmI, llie janblom is a cry mucli the same 
as that of setting a standard purcha‘^o jirice for material. The standard rate is that 
which the company pxjiecls it miisl jiay, giving effect to local and imluslrial labor 
conditions. Commonly, today, (he rates are iiicludeil in the negotiated labor contract. 
If all the labor in a given depaitment or opeiation is paid at the same rate, the 
price standards will be the same as the contract rates. If, however, this is not the case 
because of variations related to length of service, experience, and the like, then the 
standard must be calculated on the basis of some form of expected weighted average 
hourly or daily rate. 

If the pay plan is related, either wliolly or paitially, to amount of output, as in 
the case of straight piece rates or bonus plans, or a combination plan, the determina- 
tion of the price standard is tied in with the determination of thi' quantity standard. 
If a straight piece rate is provifled for in the labor contract, the negotiation of the 
rate involves, in effect, the negotiation of both luice and quantity. This rate sets the 
standard labor cost per unit of output. 

If, on the other hand, price and quantity aie negotiated in connection with some 
form of premium or bonus plan, an additional step is needed in setting the standard 
labor price per piece because of the ^variability of the unit labor cost under different 
conditions of output. These plans, depending on their nature, provide for either 
increasing or decreasing unit labor costs as output per worker (or group of workers) 
increases. Furthermore, llie inei eases or derreasp^ may be curved nr stepped in 
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nature. The problem of setting a price standard therefore becomes one of setting 
a standard output per worker. Hence, price and quantity both are involved in setting 
the price standard. 

Two different practices are used in setting labor price standards under premium 
or bonus plans: (1) setting the standard at the wage rate paid for the 100% level 
of output, assuming that this level is reasonable, or (2) setting the standard on 
the basis of the average bonus or premium earned, assuming that this will be 
consistent. 

LABOR BUDGET REPORTS. Budget reports covering labor costs take a 
variety of forms and may be prepared daily, weekly, or monthly. To be most 
useful, the reports must be comparative, showing the difference between budgeted 
or standard labor and actual labor costs. Most budget reports also show the 
budget variance on a cumulative basis for the entire budget period. These 
reports should be sent to all personnel responsible for labor performance, includ- 
ing department heads and foremen. Thus, if budgeted labor costs and actual 
labor costs are reported by departments, and by products or jobs within each 
department, the persons responsible for labor performance will be informed with 
sufficient detail to permit them to deal effectively w'ith situations requiring 
labor cost reduction. Hei.^er (Budgeting — Principles and Practice) emphasizes 
the detail required in labor budget reports if they are to prove useful: 

The varied causes and sourres of variations . . . call for a good reporting of labor 
performance. A variance in one department may be unavoidable because of failures 
elsewhere in the organization. Corrective action may have to be initiated at a 
higher level of managpmpni than the departmental level becHuse of the interlocking 
nature of interdepartmental activities. . . . Because of the many possible reasons for 
variations from standard time, the accurate reporting of them frequently is difficult 
but, nevertheless, important. 

See section on Analysis and Control of Standard Cost Variances for form from 
NAA Research Series No. 22 (NAA Bulletin, vol. 33). This shows the amount 
and the causes of the variance of actual cost from standard, both for the current 
month and year to date. 
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Definitions 

MANUFACTURING OVERHEAD. Mannfarturing overhead includes all 
production costs, except direct materials and direct labor; it is composed of all 
the indirect manufacturing costs which cannot be traced to specific units of 
production. For example, in the production of a piece of furniture, it is possible 
to ascertain the cost i)er unit of the lumber and other (lirect materials as well as 
the cost of the [lirect labor tune spent in the actual I'^roiluction of each unit. How- 
ever, the cost of supfTvi'Ory and custodial labor, insurance, and other building 
costs cannot be traced directly to any specific unit of the product. In this sense, 
overhead is a cost common to several units of production. Also included in manu- 
facturing overhead are some direct costs which are so small in amount that it is 
inexpedient to trace them to specific units of production. Certain direct materials 
such as screws, bolls, glui', and metal skids could be traced directly to the prod- 
uct, but the cost may be so insignificant that it would be inexpedient to do so. 

While the cost accountant considers manufacturing overhead to be identical 
with indirect manufacturing co^ts, the economist looks upon overhead as a term 
synonymous with fixed cost of production. In accounting terminology, over- 
head has both fixed and variable cost components. Clark (Studies in the Eco- 
nomics of Overhead Costs) states that the term 

. . . covers an entire family of ideas, but they hsn e one essential thing in common. 
They refer tn costs that cannot be traced home and attributed to partirular units of 
l)Uflinps& in the same direct and obvious way in which, for example, leather can be 
traced to the shoes that are made from it. And most of the real problems involve 
one other fact; namely, that an increa.se or decrease in output does not involve a 
proportionate increase or decrease in cost. 

SIMILAR TERMS. Such terms as overhead expense, burden, manufac* 
taring expense, indirect expense, indirect manufacturing cost, indirect 
manufacturing expense, factory expense, factory overhead, loading, supple- 
mentary costs, and oncost have l)ocn u.«ed interchangeably wdth the term 
“manufacturing overhead.” Bloeker and Weltmer (Cost Accounting) present the 
following case for the use of the term manufacturing overhead : 

The word overhead is preferred to burden and supplementary costs because the 
latter terms signify an unnecessaiy charge, an extra cost or an element of cost result- 
ing from inefficiency. The terms have been inherited from the handicraft stage of 
production in which the elements of material and labor were of primary importance 
and the use of capital in the form of machinery and plant was insignificant. The 
term overhead is preferred to manufacturing expense because the latter term is often 
applied to all manufacturing costs, both direct and indirect. Overhead may be used 
for all types of business enterprise while the term manufacturing expense is restricted 
in its use to manufacturing concerns. 


71 
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Blocker and Weltmer observe that "indirect expense" is an expression which im- 
plies that certain costs are invisible or unaccountable. 

On the other hand, Dohr and Inphram (Cost Accounting Principles and 
Practice) indicate a general dissatisfaction with the terms in use, suggesting the 
term factory service as being more descriptive of manufacturing overhead. 
These authors believe that overhead costs are necessary and incident to the main- 
tenance of a properly equipped and properly operated factory or plant and there- 
fore are as necessary for production as is the cost of direct labor and materials. 
The element of factory service in cost represents the charge for the use of the 
plant capacity. 

As indicated above, overhead is sometimes thought of an unfortunate addi- 
tion to the real costs of production; in this sense, it is a type of nonproductive 
cost. It is fairly common, for example, to find indirect labor referred to as non- 
productive labor, although the undesirability of the term "nonproductive" is now 
rather generally recognized. The use of the adjective "nonproductive" in connec- 
tion with overhead is misleading because of the imjdication that such item.s make 
no contribution to the manufacturing activity. Some authors point out that the 
overhead cost associated with idle capacity should be treated as a loss rather 
than a cost of the product, but this distinction does not alter the fact that over- 
head costs are real costs and in general are necessary for the operation of the 
factory. 

MANUFACTURING OVERHEAD TRENDS. The importance of manu- 
facturing overhead as a component of production costs depends on the type and 
the size of the enterprise as well as the type of product produced. In the old 
handicraft type of production, overhead co.st was not important inasmuch as 
this methodology was characterized by little capital investment and unspecialized 
labor. Furthermore, the workman was primarily concerned with the conversion 
of a raw material into a finished product where both the raw material and the 
cost of labor were the expensive elements of co.st. 

In seeking the economies of large-scale production, manufacturing enter- 
prises have grown in size, and this has resulted in a high degree of labor special- 
ization and large capital investments. At the same time, firms have diversified 
their product lines to the extent that thousands of different types of products are 
manufactured. All these influences have caused the emergenee of a large body 
of common production cost.s which are now called manufacturing overhead. 

As the trend develops toward more plant automation, the amount of over- 
head costs will become even more important. This shift from human to machine 
production will continue to lessen the importance of labor cost and increase the 
importance of machine or common costs. At the same time, the introduction of 
automation will result also in more fixed cost. Con.'^equently the accountant’s 
definition of manufacturing overhead (whereby overhead i.s looked upon as 
indirect or common costs) may change and re'^einhle more clo&ely the economist’s 
definition of overhead (whereby overhead i.'^ looked uiion as a fixed co.st of pro- 
duction) . 

Vance (Theory and Technique of Cost Accounting) summarize.s the impriet 
of automation as follows: "Overhead costs are as large as the cost of direct mate- 
rials and labor in many modern enterprises due to the use of elaborate and 
expensive equipment. The use of such equipment makes possible a large volume 
of production at a low cost per unit, but it also necessitates an accounting which 
may become very involved." The involved accounting referred to by Vance arises 
primarily from the increased common or overhead costs. 
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Manufacturing Overhead Accounts 

PRIMARY MANUFACTURING OVERHEAD COSTS. Manufartur- 
ing overhpad costs are generally classified into the three primary groups of 
indirect materials and supplies, indirect factory labor, and other factory costs. 

Indirect Materials and Supplies. The cost of factory materials which cannot 
l)e assigned to any specific unit of product is charged to manufacturing overhead 
cost. The indirect materials cost may be common to several units of product, or 
it may be the cost of direct materials which is so small or complex that direct 
tracing is inexpedient. Examples of such direct materials are glue, thread, nails, 
and rivets. 

The term factory supplies is often used interchangeably with indirect mate- 
rials or factory materials. In some cases a technical distinction is made, however, 
in which the term “indirect materials” is reserved for items used in the manufac- 
liiring operations, such as abrasives and the direct materials too small to trace to 
individual products. The term “factory supplies” then is used to cover items that 
contrilnite to keeping the plant in good working condition, such as lubricants for 
Ihe machinery and janitorial supplies for cleaning the plant. 

The following examj)le of the numernus items included in indirect materials 
and supplies is taken from the Uniform Accounting Manual for the Electrical 
Manufacturing Industry (National Electrical Manufacturers Association): 


.\rnls 

Chajdrts 

( Iraphite 

.Mcoliol 

Core oil 

Greases 

AminDiiia 

Core rods 

Hinges and hasps 

Aulomobilr supiilif's 

Core wash 

Hooks and eyes 

IhirreN 

Cotton cloth 

Lead, white 

Busins, Mnall 

Cutting comp Dim ds 

Matches 

Husk ft s 

Dippers 

Molding sand 

Beeswax 

Drilling soap 

Mops 

Belt cement and dressing 

Dusters 

Paste, mineral 

Belting, cotton 

Emery 

Rope, hemp 

Benzine 

Facing, foundry 

Sal soda 

Blowhole cement 

File briishi'S 

Tacks 

Brooms 

Flip clay 

Tool boxes 

Buckets 

Flour, emery 

Window cleaners 

Carhorundum, gram 

Flour, foundry 

Wire brushes 

Chalk 

Gate honk^ 

Wood, kindling 

Cluimnis 

Gloves 



Indirect Factory Labor. In many firms the CD‘«t of a large portion of factory 
labor cannot be a^signeil directly to any specific product. This common labor 
cost i“? called “indirect factory labor” and is included in the manufacturing over- 
lieail. Lang-McFarland-SclutI (Cost Accounting) state: 

Iniliri'rt labor represents auxiliary work done in connection with product manii- 
liicture. It is labor nnt identifiable with the cost of a specific product, but which 
Iierforms essential services. It includes all labor in service departments as well as 
aiixiliiny labor in producing departments. 

Also included in indirect factory labor arc some direct labor costs which, like 
some direct materials costs, are not assigned directly to the unit of product. 
The employer’s social security charge a.^ well as unemployment payroll taxes 
are frequently charged to overhead even though a share of these costs is attrib- 
uted to direct labor. Schlatter and Schlatter (Cost Accounting) justify this 
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procedure by pointing out that if these taxes were charged to direct labor, the 
early jobs would bear the full tax rate while the later jobs would bear none. This 
situation occurs because the tax docs not pertain to wages over a specified sum. 
For example, Ihe current social security tax (FICA) is paid only on the first 
.?4,S00 of earnings jiir year, l^y charging the tax to nviThead and using a pre- 
computed overhead rate based on a forecast for the coming year, each job i*' 
assigned cost at the same rate. 

Charges for overtime premium or bonus (the extra payment made because 
the time worked was in excess of the regular working period) is an example of 
another cost which is u'^ually charged to indirect factory labor. This practice is 
usually followed regardless of whether the overtime premium is paid to a direct 
or indirect laborer. Another charge of the same type is a premium for night 
shift labor. This practice is justified where the general volume rather than one 
particular job creates the overtime or night shift premium. If such a premium is 
created by one ])articular job, the cost should be assigned directly to that job 
rather than accounted for as manufacturing overhead. 

The following example of some indirect labor costs is adapted from the Basic 
Tost System for (iray Iron Foumlrie.® (Gray Iron FouiidcrV Society, Inc.) : 


Foremrn .'iiiil 
Clerks 

Furnace helpers 
Furnace chargers 
Melters 

Shakc-DUt labor 
Clean-up sand 
Flask fitters 

Ladleinen and helpers (pouring from 
shank ladle.s) 

Gaggernien 

Pattern and eore earners 
Pattern estimators 
Other pattern labor 
Oven tenders, dry mold ovens 
Ladle repairing 

Sand mixing, milling and reclaiming 
Engineer'! 

Firemen 

Watehmen and janitors 
Truck drivers 
Maintenance in^iiection 
Cranemen 

Making gages anrl templates 
Weigh men 


Runner-cup makers 
Tool tenders 

Pouring labor, bull ladles 
Core pasters 
Oven tenders, core 
Plate handler'! 

Hand delivery 
Oven tenders 

Loading and unloading ovens 

Apprentices 

Process inspection 

Departmental trucking 

Chainmen 

Taking inventory 

Core carriers 

Tumbling-barrel labor 

Hand blasting 

Salvage welding 

Salvage straightening, press operators 
General labor 
Idle time 

Vacation.? and sickness (salaried 
employees) 

All owancp.s and overtime premiums 


For further fli^'Cii'-ion of indirect labor, see '-cction on Labor Costs. 

Other Factory Costs. Other factory costa include a variety of production 
costs which arc difficult or impossible to classify under any other category. 
Neiincr (Co.-t Accounting) states that this group of costs is so broad that sub- 
classifications are necessary. He recommends the following classifications: 

1 Maintenance 

Building maintenanre Patterns 

Marhinery and lool maintenani’c Auto and delivery equipment miiintr- 
Furniture and fixture maintenance nance 
Transportation system maintenance 
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2. Fixed Chergei 

Depreciation 
Taxes 
Insurance 
Shop vacations 

3. Power, Heat, and Light 

Operating employees 
Operating supplies 

4. Special Service Department Coats 

Purchasing department 
Receiving department 
Storeskeeping department 
Cost accounting department 

5. Sundry Overhead Costs 

Royalties 

Apportioned administrative 
expenses 

Special taxes, such as pajToll, 
processing, and even income 
taxes 

CONTROVERSIAL MANUFACTURING OVERHEAD COSTS. A 

divergence of opinion exists among accountants and managers in industry with 
respect to certain ninnufarturing overhead costs, which are: 

1. General administrative posts. 

2. Interest on investment. 

3. Depreciation on replacement cost. 

4. Research and development costs. 

5. Supplementary labor costs. 

6. Taxes. 

GENERAL ADMINISTRATIVE COSTS. There are conflicting opinion'^ 
over the proper accounting for general administrative costs. As pointed out in 
the NAA Rc.t>earch Scrie.s No. 10 (NAA Bulletin, vnl. 2S), the traditional ap- 
proach has been to view aflniinistralion as a separate fimetion on the same level 
as manufacturing and .selling. Con,>’cqueiitly, since inventories, by convention, 
are charged with manufacturing costs only, rather than the total co.sts of running 
the busines.s, tlie admini.strative cost is said to be n cn^t of tlie period and not of 
the product. 

A second viewpoint is that the two basic functions of the business are selling 
and manufacturing and that general admini.'^trative co^ts are incurred for the 
benefit of both these functions; consequently, part of the administrative cost 
should be assigned to the product through manufacturing overhead. Some per- 
sons who subscribe to this viewpoint, however, limit the extent to which they 
would apply general administrative costs to inventories because of the difficulty 
of apportioning such co.st.'^ between period and ]iro(luct costs. (For a detailed 
presentation of the arguments for and against the division of administrative rosts 
between inaiuifaeturiiig and selling, ^ee section on Co^t Classifications.) 

Administrative and Selling Costs. More confusion and controversy arises 
when selling costs arc considered. Many accountants discuss the problem of 
administrative costs together with selling costs and advocate that part of these 
costs should be charged to the product. Goetz (Management Planning and 


Group insurance 
Taking inventory 
Pensions 
Rentals 

Maintenance of equipment 
Fixed charges 

Medical depariincnt 
Cafeteria department 
Police and piotcctioii 


Interest on investment (when used) 
Defective material lo.sscs 
Spoiled goods 

Direct material inventory losses 
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Control) states: “Usually only 'production expenses’ are charged to work-in- 
process inventory accounts as direct materials, direct labor, or overhead, but the 
suggestion has been repeatedly made that all overhead, including selling and 
administrative, should be allocated to specific products.’’ According to Goetz, the 
chief reason for not attempting to allocate such costs to product has been the 
difficulty of finding a satisfactory basis for allocation. 

Current and Deferred Costs. The problem of selling and administrative costs 
is further complicated by the variety of costs included in this classification. There 
are some selling and administrative costs which are clearly period costs and thus 
should be charged to expenses of the current accounting period; and there are 
other selling and administrative costs which are clearly of benefit to future 
accounting periods and should be deferred through an asset account. The asset 
account, however, need not be the inventory account; consequently, manufac- 
turing overhead need not be affected. 

The cost of maintaining and operating an industrial relations division within 
the business is an administrative cost. Part of this cost benefits the manufactur- 
ing operation and part benefits the selling organization. Consequently a part of 
this cost should be considered manufacturing overhead and should be charged to 
the production for the period. The chief obstacle here is the measurement 
problem. 

On the other hand, the legal fee paid to a la\\'yer to obtain a patent — if it is 
considered an administrative cost — should be deferred but not through manu- 
facturing overhead. The initial charge should be made to the patent account, 
and only part of this charge should be considered as manufacturing overhead of 
the current period. 

The same problem arises regarding selling costs. Most selling costs, if they are 
of future benefit to the firm, should be charged to asset accounts other than 
inventory. Advertising is such an example. Again the chief obstacle is in finding 
a suitable basis for measuring the future benefit. Other selling costs such as 
salesmen’s commissions are rlearly operating expenses. Selling costs incurred to 
obtain an order or rontract in advance of the actual production of the goods, 
however, might be included as part of the inventory cost of that order. Lawrence 
(Cost Accounting, revised by Riiswinckel) states: “A very large number of manu- 
facturing companies make their product to order, and a great amount of expense 
is undertaken in order to sell products that are not in existence at the time of 
sale. It is not considered improper to defer an expense that will result in future 
benefit.’’ He recommends that this selling cost be deferred by inclusion in the 
inventory value that has resulted, at least in part, from the selling effort. 

Vance (Theory and Technique of Cost Accounting) summarizes the problem 
of selling and administrative costs as follows: 

It ia pointed out that factory overhead was not applied to products a few decades 
ago, the belief being that only direct materials and direct labor could legitimately be 
shown as assets. Application of selling and general costs to product is therefore said 
to be the next stt^p forward. However, factory overhead was formerly small in com- 
parison with direct materials and labor, so its treatment in the past was not so im- 
portant as it ia now. Once again, it is partly a question of the evidence necessary to 
justify a charge to an asset. It is by no means always certain that selling and ad- 
ministrative expenses can be recovered in sales, and, if they cannot, they are not 
justifiably charged to assets. Even though manufacturing costs are charged to in- 
ventory accounts, they are written down if they cannot be recovered in sales. The 
present conclusion is that factory costs are sufficiently likely to be recovered to 
justify carrying them as assets until the goods are sold, and that srlling and admin- 
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istrative costs are not. A very great improvement in business stability would be re- 
quired to change this conclusion^ and coats incurred after sale of the product would 
still represent a doubtful category. It is assumed that costs of coat accounting, factory 
personnel offices, and so on, which are readily identifiable as part of manufacturing 
Mclivitirs, are accounted for as factory office costa and included in factory overhead. 

Many concerns calculate the average percentage that selling and administrative 
expenses arc of sales and use this percentage to calculate the selling and administrative 
f‘xi)pnsps attributed to each job. The figure is noted in the "summary of cost” on the 
job cost sheet, and net operating profit on the job is calculated. This calculation is 
made for memorandum purposes only; since it is based upon a very broad average, 
it may be misleading. 

INTEREST ON INVESTMENT. The question of whether or not interest 
on investment is a proper manufacturing overhead cost has not been definitely 
settled. The interest in question is not the interest paid on borrowed money but 
an imputed charge on the investment in plant facilities and other assets neces- 
sary for the manufacture of the products. Basically this imputed interest charge 
is an opportunity cost; that is, if the capital had not been devoted to the 
lirofliiction of the current period, it could have been devoted to another use which 
would have provided the firm with income. This opportunity income creates an 
opportunity cost to the firm, and the question arises as to whether or not such a 
charge should be included in manufacturing overhead. It appears that very few 
firms enter imputed interest in their accounts, but apparently many use it in 
otT-t he- record computations in problems of alternative choice, such as whether 
In buy a new type of machine or to continue an old operation. 

Interest and Overhead Costs. Lawrence (Cost Accounting, revised by Rus- 
winckel) gives the following reasons for inclusion and noninclusion of interest as 
a manufacturing overhead cost: 

Reasons for inclusion. 

1. To have accounting follow the economic concept of cost. 

2 To permit measuring of the relative economy of methods or machines. 

To prove the corrertncs.s of preliminary estimates. 

4. To distinguish between kinds of busine-s^cs nr linns of sales in determining the 
profitableness of each. 

5. To show for different departments the cost that arises from the use of capital. 

6. To account properly for the time element in cost. 

7 To determine the cost of capital in relation to large or small inventories. 

8 To show when it is cheaper to buy or to manufacture parts of the factory 
jiroduct. 

9. To compare the cost of owned with rented or leased plants. 

10. To weigh different methods of financing. 

11. To secure uniform cost methods in trade associations. 

12. To provide an inducement for increased production. 

Reasons for noninclusion. 

1. Accounting cost need not be reconciled with economic cost. 

2. Interest on investment does not represent an actual outgo and therefore is not 
a cost. 

3. Inclusion of interest on investment in cost inflates inventories and anticipates 
profit. 

4. Interest is not necessary for the comparison of different methods. 

5. If it is desirable to know the amount of interest in cost, it can be secured 
without putting it in the accounts. 

6. It is impracticable to determine on what investment the interest should be 
computed or what rate of interest should be used. 
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7. InteTGBt may cause a profit to be shown when no sales have been made. 

B. Inclusion of interest in cost tends unduly to increase prices. 

D. Interest is not a deciding or even an important factor in making cost com- 
parisons. 

In pvalutiting the arguments for and against the inclusion of interest on invest- 
mpiit as part of manufacturing overhead, Neuner (Cost Accounting: Principles 
and Practice) offers the suggestion that the items to be included in or excluded 
from cost depend entirely upon the purpose for which the cost figure is to be 
used. He states, 'There is no such thing as a correct cost figure for all purposes.'" 
Schlatter and Schlatter (Cost Accounting) add to this by stating, "If the primary' 
purpose of cost accounting is to afford better control over costs, and not merely 
to afford a means of evaluating inventories, the inclusion of interest may be 
highly desirable.” They conclude by saying they favor the inclusion of interest 
. . in those cases in which management would be aided.” 

Determination of Interest Rate. Assuming that interest is to be includeil 
in manufacturing overhead, the determination of the rate is not easy. There arc 
some differences of opinion as to what the rate represents. Neuner (Cost Ac- 
counting: Principles and Practice) refers to the rate of interest as an economic 
concept . . defined as the income derived from capital with a minimum of 
risk involved in the investment.” Thus, the rate is the opportunity income 
foregone by not investing the capital in a risk-free investment. If this rate is 
used, then net profits as measured by the areountant would correspond more 
closely to the economist’s concept of net profits which, in thi^ regard, is the return 
demanded as a reward for risking the loss of capital. 

If the cost figure is to be used in the decision-making process rather than in 
inventory valuation, the determination of the interest rate as described here 
may be unsatisfactory. Decision making is a process of choosing among compet- 
ing alternatives, and one of the principal criteria for making such a choice is the 
relative profit of the alternatives. If capital must be devoted to the various 
projects, the interest cost becomes an important factor. The rate to be used in 
evaluating any specific project should be the income foregone by not investing in 
some other comparable project. Hcncc the rate of interest to be used is the 
income that could be earned in another project with a risk equal to the project 
being evaluated. Consequently the idea of a minimum risk-free rate of return 
is not necessarily applicable in decision making. 

Many other problems arise in the determination of the rate. If the desired 
rate is to reflect the rate of return with a minimum amount of risk involved, doe^ 
it make any difference whether the assets of the firm are in a form required to 
make such an investment ? If a substantial part of the assets are in the form of 
fixed plant and equipment, an investment in government bonds, for example, 
unrealistic. If, on the other hand, the rate is to be a measure of opportunity 
income in projects of equal risk, how can j)rDjects be compared if the risks ari' 
not equal? In the decision-making process, such a comparison is necessary 
because the problem eventually becomes one of choosing between different clas'^[*> 
of projects rather than different projects within the same class. 

Determination of Investment. Once the rate has been determined, the in- 
vestment must be established. This is not an easy question to settle as Neuner 
(Cost Accounting) points out: 

For some, investment has been defined as the value of inventories plus the value 
of fixed assets after allowance for depreciation; for others, the investment is taken 
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as the sum of all assets except intangibles and investment in securities; for others, 
it may be any variation of these values. 

In determining the amount of interest to be inrluded in production cost, the 
investment necessary to carry on production should be used. As a practical 
matter, the book value of the investment in net fixed assets is probably the 
most common measure of investment. The investment in working capital, how- 
ever, is also a necessary part of the productive facilities and hence should also 
be included. 

Another problem in determining the amount of the investment is the date on 
Avhirh the investment is to be measured. Vance (Theory and Technique of Cost 
Accounting) indicates . . the average investment in each department” should 
be used. This is probably an average investment throughout a certain time 
period, perhaps a year. The investment in prodiictiv!' facilities at the end of the 
year represents assets which have been used during all or part of the year. The 
length of time the investment was used could differ, depending on the additional 
investment and the withdrawals during the year. Hence the average investment 
should be computed by weighing the additional investment and withdrawals 
against time differences. 

The problem of including interest is further complicated where more than one 
type of product is involved. If the production process is not the same for all 
products, the investment should be determined by department, and a different 
amount assigned to each product, depending on the production procc'^s of each 
jiroduct. 

Income Tax Adjustment. Even though interest may be included in the manu- 
facturing overhead cost either for decision making or invpntor>^ valuation, such 
an imputed charge is not doductilile for income tax purposes. Consequently an 
income tax adjustment is necessary if interest is ineluded in computing net income. 
The fact that such a cost is not tax deductible is relatively unimportant, however, 
if some useful purpose will be served by including it. When interest is used as a 
measure of opportunity cost in decision making, inclusion is necessary in spite of 
the income tax regulations. 

The effect of the income tax regulations on the determination of the interest 
rate presents another jiroblein. Even though the rate of return in an alternative 
investment may be lower beeau>e of the income tax rate, it is possible to keep the 
entire analysis in tenii^ of iiieoine before taxes. This is esjiecially true of decision- 
making problems. To the extent that the income tax is a tax on net income and 
not on cost, this type of analysi.s will show the same results as that in which 
the rate of return is ailju.'sted to allow for the tax. 

In inventory valuation and income determination, the rate of interest should 
be adjusted to allow for income tax. In this case the measure of the rate is the 
income possible in a risk-free type of investment. The net ineome figure is then 
the return for risking the cajiital investment. Siiire the ineoine tax is a tax on 
i)oth types of income, the rate should be adjusted to show this fact. 

Lang-AlcFarland-Schiff (Cost Accounting) conclude that if imputed interest 
“is to be shown at all, it should be treated as a partial distribution of net profits 
rather than as a charge to rost of production. This would involve an analysis of 
net profit into its component elements in order to reveal to management the 
relative earning capacity of the business.” 

Compromise Solution. One of the strongest arguments against the inclusion 
of imputed interest in cost is that it inflates the inventories and anticipates profit. 
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This inflation of profits is limited to the excess of the interest in the ending 
inventories over the interest in the beginning inventories. In periods where the 
amount of interest in beginning inventories exceeds that in ending inventories, the 
profit for the period will be less than if the interest had not been included at all. 
Although the two different methods of computing profit (imputed interest 
included and imputed interest excluded) show different profits for short periods 
because of the effect of carrying interest on the beginning and ending inventories, 
the profits over the entire life of the company will be the same by both methods. 

Some accountants have worked out a compromise procedure so that the bene- 
fits of interest inclusion can be obtained while at the same time the inflation of 
inventories and profits is avoided. As explained by Schlatter and Schlatter (Cot't 
Accounting), this method closes to the period’s Profit and Loss account from the 
imputed interest income account an amount equal to the interest in the cost of 
goods sold plus the imputed interest in the unabsorbed burden balances which are 
being charged to Profit and Loss. Thus the debits and credits to Profit and Loss 
for imputed interest are equal and the net effect on income i< zero. The balance 
remaining in the imputed interest income account is shown on the balance sheet 
as a deduction from inventories, and thus offsets the interest included in the 
inventories. 

Imputed Rental on Owned Buildings and Equipment. This is sometimes 
suggested as an alternative to charging interest on investment, but it is only a 
partial solution because the investment used to determine the rental charge is 
limited to the fixed plant and facilities. Also, the rate which results from the use 
of a rental charge may not be a good measure of the opportunity cost. Dewing 
(The Financial Policy of Corporations) says: 

It is clear that in the vast majority of cases, rentals for the use of tangible property 
are in all respects identical with interest payments except in the control or admin- 
istration of hired property. A corporation may cither buy a piece of land, giving in 
payment borrowed money for which thereafter it must pay interest, or . . . lease the 
same land for a term of years for which thereafter it must pay rental. From the 
point of view of the corporation’s general income account, the choice between paying 
interest or rental is merely a question of business expediency. 

An extension of the foregoing reasoning has led some accountant.^; to advocate 
imputed rental on equipment and buildings; this idea is closely related to interest 
on investment. Devine fCo.^t Accounting and Analysis) points out that "Ac- 
countants in the constniction industry u.sually charge job co.st sheets with rental 
rates and credit an account with equipment service income.” Equipment costs 
which are included in the rental charge, such siS depreciation, are summarized and 
compared with the service income account. The net effect of this procedure is 
to offset the increa.^e in the job co.sts by an income from equipment service. The 
income from equipment service corresponds to the intere.st income account used 
if interest is imputed. The difference between the imputed rental and the actual 
building and equipment costs is the interest cost which the lessor would ordi- 
narily have to pay. 

DEPRECIATION ON REPLACEMENT COST. The replacement or 
reproduction cost of the fixed plant and equipment may be higher or lower than 
the original cost. This may be true for several reasons. One common cause of 
high replacement costs is the increase in the price level whirh rauses a decrease 
in the purchasing power of the dollar. IIowTver, the replacement co<t of equip- 
ment can vary in amount even though the price level remains constant. 
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Whatever the cause of the disparity between original cost and replacement 
cost, the problem arisen as to what should be rlone, especially if the replacement 
cost is higher. Then the charge against profit for depreciation is not great enough 
to allow for future replacement of capital facilities and it is claimed that current 
])rofits are therefore overstated. Some accountants and many businessmen argue 
that this situation should be met by charging higher depreciation against current 
income. If this is done, the manufacturing overhead account reflects deprecia- 
tion on the replacement cost rather than on the original cost of the fixed assets. 
If depreciation on replacement cost is higher or lower than depreciation on 
original cost, the ending inventories and the profit figure may be different, ile- 
pending on the method chosen. If it is considered improper to charge production 
with replacement cost depreciation, an adjustment can be made. Such an adjiist- 
iiient reduces the inventories and adjusts the net profit back to the original cost 
basis. 

Few, if any, jiroblems in the realm of accounting aroused as much controversy 
in the 1940’s and IDoO’s as the question of whether depreciation should be com- 
])uted on the basis of original cost, or on original cost adjusted to present price 
levels, or on some other type of replacement cost. Economists, businessmen, labor 
leaders and others have contributed to the large volume of literature on this 
subject, in addition to accountants. For a discussion of this problem, sec the 
Accountants’ Handbook (Wixon, ed.). 

RESEARCH AND DEVELOPMENT COSTS. Research and develop- 
ment costs are probably one of the most controversial elements of manufacturing 
overhead cost. NAA Research Series No. 10 (NAA Bulletin, vol. 28) reports that 
much of the controversy arises not so much from 'b . . disagreement among 
accountants regarding the princiides involved as from a lack of any general agree- 
ment as to the purposes for which such expenditures are incurred.” In a later 
research stud)’, Research Series No. 2D (NAA Bulletin, vol. 36), the objectives of 
such cost< are lifted as: 

1. To maintain the company’s present competitive position and profits by keep- 
ing existing i)rndur ls competitive in quality and price. 

2. To improve the company’s competitive position and tn increase jirofits by 
developing new ]iroducts which replace or supplement present products and by 
improving pre.^ent products to the point where they have greater aeeept ability 
in the market than competitiv^e produets. 

3. To exiilore pn^sihilities for exjian'^ion into related or unrelated new fields which 
offer opportunity for substantial profits. 

This study points out further that the variety of purposes served by research and 
development raises some difficult accounting problems. Even though a large por- 
tion of these costs results in future benefit to the firm, it is difficult to assign 
such costs to product. This difficulty arises because of the uncertainty of the 
outcome of some expenditures and because there may be a significant lag between 
the incurrence of the cost and the realization of the benefits. 

If the expenditure for research and development results in a patent which i< 
clearly of future benefit to the firm and is therefore recorded as an asset, the 
resulting patent amortization should be charged periodically to manufacturing 
overhead as a product cost. If, however, such expenditures are made to maintain 
the company's present competitive position (with no future benefit resulting), 
the amount should be charged directly to manufacturing overhead because this 
expenditure is part of the current cost of producing the product. Still another 
group of research costs could result which should be capitalized and sho\iid be 
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charged to profit and loss through operating expenses rather than through cost of 
goods sold. Such expenditures would result from objective number (3) listed 
above. 

Company Practices. NAA Research Series No. 29, previously mentioned, is a 
survey of the practices of 35 companies. This study reports that, with a few 
partial exceptions, all companies participating in the study follow the practice of 
charging research and development costs as charges against income of the 
period in which the costs were incurred. A summary of the reasons for this 
treatment is as follows: 

1. In most companies, research is a continuing operation, and the cost involved 
is viewed as similar to general and administrative expenses. 

2. Benefits are difficult to measure and cannot be assigned to any specific period. 

3. The success or failure of such expenditures may not be determined for several 
years. 

4. The useful life of tlic knowledge gained from research and development 
activities cannot be predicted wuth sufficient accuracy to serve as a basis for 
cost amortization. 

5. The jjiactire of expensing such co>t> docs not match costs and income from 
individual inojecls, but these errors tend to cancel out where research within 
a company is a continuous project. 

SUPPLEMENTARY LABOR COSTS. In recent years, supplementary 
labor costs, commonly referred to as fringe benefits, have increased in amount. 
It is usually agreed that a portion of the supplementary labor eost is applicable 
to both direct and indirect labor (manufacturing overhead), Imt the treatment 
accorded these costs in the accounting records is not definitely settled. It is pos- 
sible to treat all labor costs, except the basic wage payment to direct labor, as 
manufacturing overhead. All other supplementary prodiietion labor costs are 
charged to the manufacturing overhead account and are applied to jobs or 
products on the same ba-is ji"' the other overhead item^. Another possibility is 
to determine a supplementary labor rate and to charge the direct labor to jobs 
on the basis of the wage plus this supplementary rate. 

Some of the supplementary labor costs involved in the controversy are: 

1. Holiday pay. 

2. Vacation pay. 

3. Social spcunly and unemployment taxes. 

4. Overtime pay. 

5. Paid lunch i)priod>. 

6. Union activitic.s. 

7. Bonus payments for night shifts. 

8. Social activities. 

As can be seen from this list, these costs are applicable to direct and indirect 
labor alike. The question is whether to try to apportion them or to treat them 
all as manufacturing overhead. (For a detailed discussion sec section on Labor 
Costs.) 

TAXES. The treatment of taxes as accounting costs involves no particular 
controversy as long as the problem is restricted to property or payroll taxes. 
Property taxes are usually allocated between manufacturing overhead cost, and 
selling and administrative expenses, depending on whether the facility being taxed 
is primarily devoted to manufacturing or selling. There may be some divergence 
of opinion as to how the allocation should be made, but most authorities agref* 
that property taxes are correctly accounted for as a cost. The alloc.'jtinn of rerd 
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and personal property taxes is discussed in detail in the section on Distribution of 
Manufacturing Overhead. An explanation of the handling of payroll taxes is 
included in the section on Labor Costs. 

When the business firm pays a sales or a processing tax as part of the pur- 
chase price of some commodity or service, this tax is usually included as part of 
the cost of that commodity or service. Such a tax may be stated separately from 
the purchase price as quoted by the selling firm, and actually the selling firm 
may be acting as a collection agency for the government. Nevertheless the pre.'^- 
ence of the tax increases the purchase price to the buying firm, and this increase 
is probably best treated as an element of cost. 

In regard to the inclusion of income taxes as an element of manufacturing 
cost, Ncuner (Cost Accounting) writes: 

. . in recent years, because of the high rates, a controversy has been started about 
the advisability of including state and federal inrome taxes in the cost of production. 
Some writers in the N.A.A. Bulletin and in a study made by the National Industrial 
Conference Board have recommended its inclusion as an element of cost. But the 
adoption of this idea has not as yet had very wide acceptance. 

Keller (Management Accounting for Profit and Control) states: “It is generally 
accepted that taxes on income are a cost. True, they are a cost which is incurred 
only if a profit is realized, but if the objective of business is to earn the optimum 
profit and if this objective is achieved, the income tax cost will be incurred.” 

The Committee on Accounting Procedures of the AICPA made the following 
Matcment in Aecounling Research Bulletin No. 23, and stated it again in ARB 
No. 43 (Restatement and Revision of Accounting Research Bulletins): “Income 
taxes arc an expense that should be allorated, w^hen necessary and practicable, In 
income and other accounts, as other expenses are allocated.” 

It may be inferred from this that part of the income tax charge should properly 
be included in the mamifaeturing overhead cost and charged to the unit of 
jiroiliict. Lang-McFarlaiid-Schiff (Cost Accounting) indicate that most com- 
])anics account in the profit and loss statement for income taxes as a deduction 
from net profit. This treatment recognizes income taxes as a distribution of net 
income rather than as a manufacturing cost or an expense. 

Manufacturing Overhead Classifications 

USES OF MANUFACTURING OVERHEAD COST DATA. Since 
there are man}" different classifications of cost as well as methods of cost ac- 
cumulation, it is necc'^.'^ary to establish some criteria in order to choose the best 
cost sy.«tem for any given situation. The use to be made of the cost information is 
the mo>\ important basis on which to choose among different cost systems and 
classifications. This idea is stated in NAA Research Series No. 7 (NAA Bulletin, 
vol. 27) as follows: 

Costs are used for a variety of purposes, and the same cost data cannot serve all 
jiurposes equally well. 

Only by clearly describing and relating the various purposes for which costs are to 
be used is it possible to determine the types of cost data needed for each purpose 
and the principles and techniques which should govern their development. 

The uses of cost data can be classified as follows; 

1. Inventory costing and income determination. 

2. Control of operations. 

3. Managerial decision making. 
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It is not uncommon to find the foregoing classifications stated somewhat differ- 
ently. NAA Research Series No. 7 lists budgetary planning and pricing policy 
in addition to the preceding three classifications. Budgetary planning can be 
thought of as a type of cost control, however, and the price policy of the firm is 
another type of decision-making problem. 

INVENTORY COSTING AND INCOME DETERMINATION. The 

process of measuring periodic income requires the matching of costs and revenue 
on some consistent basis. If the accrual method is used, it is necessary that the 
production cost for the period be allocated to units of product so that the total 
costs can be assigned to cost of goods sold and to the ending inventories. Con- 
sequently, inventory costing is an important prerequisite for income determina- 
tion. 

Object or Unit of Costing. Since the process of income determination re- 
quires that a cost be assigned to ending inventories, it is necessary that the cost 
per unit of output be computed. For this purpose, then, the product is the 
object or unit of costing. The general theory underlying the assignment of cost 
to products is that the job or unit should be assigned those costs for which it i'? 
responsible. This principle can be applied more easily in accounting for direct 
production costs than in accounting for manufacturing overhead because manu- 
facturing overhead represents a wide variety of different costs which are common 
to several units of product. This group of conunon costs is generally assigned to 
units of product on the basis of the benefit which the unit of output is thought to 
receive from the incurrence of the cost. 

Since the objective in inventory costing is to determine a unit cost, the method'; 
chosen for allocating overhead cost to the unit of product are important deter- 
minants of how overhead costs should be classified and accumulated. In general, 
costs may be classified according to : 

1. Their assignability to the unit of product, i.e., direct or indirect costs 

2. The department responsible for their incurrence, i.e., departmental costs. 

3. The manner in which they react to volume changes, i.p., fixed and varialile 
costs. 

All these classifications are important in computing the unit cost for inventory 
costing. 

Direct and Indirect Costs. This division attempts to classify co'^ts on the 
basis of their assignability to the unit of product. Direct costs are tho';e which 
can be identified directly with the unit of product. Actually, the unit of costing 
determines whether a cost is direct or indirect; as the unit of costing changes, 
some indirect costs may be converted to direct costs. For example, the salary of 
the departmental foreman is an indirect unit cost if several different units are 
processed within the one department; if the unit of costing is the department, 
the salary of the foreman becomes a direct cost. For inventory costing, how- 
ever, the object of costing is the unit of product. 

Indirect costs include those costs which are common to several units of product 
as well as some unimportant costs which are too small to justify tracing them to 
the unit. These costs are commonly referred to as manufacturing overhead. Once 
the indirect costs have been determined, it is then necessary to find a means of 
allocating the total cost to the units of production. 

Classification of costs on the basis of assignability to specific units of 
product, although necessary for inventory costing, can become very involved as 
the number of different units produced is increased. It may be necessary in a 
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company having numerous different products to classify costs as direct nnd 
indirect according to product lines rather than to individual products. Eberhart 
(NAA Bulletin, vol. 38) expresses this idea as follows: 

. . . The classification procedure, a good tool in the early stages, can become 
burdensome in a company having numerous lines of product which, with the passage 
of time, have become diversifirtl into several hundred different sizes and designs 
In such an instance, the prineij)!!' of classification still holds good, but its application 
must be directed, not to multiplying classifications but to developing composite 
classifications or product groups under which the complexity of control may be 
minimized for management. 

It may be that certain manufacturing overhead rosts can be assigned directly 
to units of product if certain measurement techniques are used. If this is done, 
only part of the overhead can be assigned on the basis of a predetermined 
average rate, and the procedure will affect the method of accumulating the over- 
head cost. For example, purchased electric power may be assigned to specific 
jobs on the basis of the metered kilowatt-hours reported. The credit for the 
application of this cost into process should not be made to the Manufacturing 
Overhead Control account but rather to a Purchased Power account. The actual 
cost of purchased power would not be used to determine the under- or over- 
applied manufacturing ovcrheail. The firm would, in fact, be faced with a disposi- 
tion of two separate variances — a general manufacturing overhead variance and 
a purchased power variance. The cost of the purchased power would have to be 
accumulated in a se])nrate account so that the proper distribution rate could be 
computed. 

Just as some indirect costs may be assigned to product on a direct basis, it is 
also possible that some direct costs may be assigned to product as a part of the 
indirect nr manufacturing overhead costs. For example, if during a given period 
the spoilage in direct raw mnterials has been nbnormal, it may be argued that the 
rdement of abnormal spoilage should be charged to overhead. Such a procedure 
^^ould charge all jobs with a portion of the spoilage instead of charging specific 
jobs on a direct basis. Thi^ procedure could also be followed for overtime 
premium and supjilciuentary labor costs. The primary justification for this 
proccflure is the benefit principle mentioned under Objert or Unit of Costing in 
this section. It may be argued that the speeifie job during which the spoilage or 
overtime occurred i^ not the only job to benefit from such n cost; instead, the 
cost is of benefit to all work done iluring the periorl. Whichever procedure is 
followed, the mechanies of ovcrheail aeeuinulation are affected. 

Departmentalization of Cost. Sometimes a simple classification of costs on a 
direct or indirect product basis is insufficient for inventory costing. These situa- 
tions arise where the firm produce'^ more than one prodiirt and the production 
processes of all products are not the same. If manufacturing overhead is collected 
on a plant-wide basis, the as.signineiit of this cost is made by using a plant-wide 
overhead rate. If there were dilTerence^ in the production processes, such a rate 
might not give a good measure nf the cost benefit received by each product. 
When this situation exists, the common solution is to assign overhead to product 
by using departmental overhead rates rather than plant-wide overhead rates. 
If this method is used, the method of accumulating overhead cost must be altered. 

Matz-Curry-Frank (Cost Accounting) give the following reasons for depart- 
mental overhead cost accounting: 

1. To control overhead cost more adequately. 

2. To secure more accurate costing of jobs and products. 
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To explain further what they mean by accurate costing of jobs and products, 
the authors state that departmental accounting for overhead leads to the appli- 
cation of overhead on the basis of departmental overhead rates rather than plant- 
wide rates. By using departmental overhead rates, a job is charged with cost.'^ 
incurred in departments through which it is processed. Consequently a job which 
is primarily an assembly project would not be charged overhead at the same rate 
as a job which spends much time in a department which has high overhead costs 
rather than high labor costs. Hence the benefit received by a job as a result of 
overhead cost incurrence is more accurately traced. 

Even though departmental overhead rates require that costs be collected by 
departments rather thai) by object of expenditure only, the classification of costs 
within each department can be in terms of the assignability of the co.^t to the 
product. Hence a departmental classification is superimposed on the direct and 
indirect classification; i.e., it is still necessar}'^ to separate the payroll into direct 
and indirect labor, but instead of one account for each type of cost there is one 
account for each type of cost within each department. 

In the development of manufacturing departmental overhead rates, it may be 
necessary to account for certain service costs. An example is the labor cost ex- 
pended in the production of electric power. Since this cost is common to all 
manufacturing departments, the assignment is made to a service department 
first, and then it is allocated to the manufacturing departments on the basis of a 
service department cost rate. 

Volume Considerations in Direct Costing. The predetermined rate u>ed tf) 
as.Nign overhead to product is usually determined on the basis of an overheail 
e.'^timate or budget. This is true whether the rate is plant-wiile or departmenlal. 
If some of the manufacturing overhead is fixed in relation to volume change^. 
Ihe firm faces some serious problems created by a fluctuating volume of pro- 
duction, Since the fixed cost per unit varies inversely with the iiuinber of unit.'- 
over which the fixed cost is assigned, it is nece.<sary to specify a certain volume 
in order to determine the fixed cost per unit. If the actual volume is more or less 
than the volume specified in the determination of the rale, the fixed overhead 
costs will be either under- or overabsorbed and a volume variance will result. 

To develop the overhead budget and the OAcrhead rate, iiifoniiation on both 
fixed and variable ox^erhead is needed. Overhead must then be clasvdied into fixed 
and variable cost components. Since the budget may be prepareil on a depart- 
mental basis, a departmental classification should be superimposed on the fixeil 
and variable cost classifications. This procedure will allow for the jirejiaration ol 
a flexible budget and will enable the firm to divide any under- or overapplietl 
overhead into the component variances caused by cither x^oliime nr spending. 

During the past several years, much empha'^is ha.s been placed on a costing 
technique known as direct costing. This is a method of costing where onh' 
variable manufacturing co.^ts (including direct labor and direct material) an* 
considered product cost.? and all fixed manufacturing costs are charged to thi' 
period. Under this costing plan, only the variable overhead co.>ts are as.signed to 
inventory and cost of goods sold, and all the fixed overhead costs are charged h) 
the period. 

The method of overhead accumulation is affected if direct costing is used in the 
assignment of overhead to production. To begin with, it is necessary to classify 
overhead into fixed and variable costs. For this reason it is necessary to have 
two accounts for any natural cost classifieation which has both a fixed and 
variable part. For example, if a certain indirect labor cost is aemi-variable, it i*- 
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necessary to classify this overhead cost into that part of the indirect labor which 
is fixed and that part which is variable. Two accounts will be required with direct 
costing whereas only one is sufficient under full costing. If a manufacturing over- 
head control account is used to summarize the subsidiary information, two control 
accounts will be required instead of one if direct costing is used and is incor- 
porated in the formal records. (For a detailed discussion of direct costing, see 
section on Manufacturing Overhead and Product Cost.) 

CONTROL OF OPERATIONS. The control of business operations con- 
sists of securing compliance with and conformity to the general plan of opera- 
tion. If the future plans of the firm are stated in terms of profit, the control of 
cost is important (see section on Cost Control, Budgets, and Reports). Hence 
another very important use of cost information is for control purposes. 

Goetz (Aflvanced Management, vol. 12) describes the process as follows: 

Coiitrol consists of securing conformity to plans. Individual Employees are the 
operational units by means of wliich managerial plans are brought to fruition. These 
individuals must be directed, motivated, in-spected, and correctncl. This involves 
establishment of standiirils in terms of inilividiials’ rf'siionsibilities, communication of 
plana and standards to aubonlinatra, compensation for jierformancE, measurement of 
results in terms comparable with statement of plans and standards, and remedial 
art inn wherever performance is found deficient as compared to plans. The account- 
ing problem concerns recla.ssification of plans and .standards according to individual 
respon.sibilities, followed liy ficcumulalion of performance data classified and meas- 
ured in comparable terms. 

Object or Unit of Costing. In accounting for control purposes, the object or 
unit of costing is not neecssardy the unit of product as is the case in inventory 
costing. As can be seen from the preceding statement by Goetz, the control 
Ky.^lern centers around the individual employee, whether he is a shop foreman, a 
supervisor, or even a factory manager. The objective of cost control is the per- 
formance of the same job at a lower cost or a better performance for tlie same 
cost. The only way to achieve this objective is to convince all the emjiloyees of 
its importance. Since they are responsible for the incurrence of costs, it follows 
that the supervisors and other em])loyees alone are capable of controlling them. 

In control accounting, then, the unit of costing becomes the department or 
cost center. At the head of each cost center is someone who is responsible for 
and has control over the incurrence of each coat assigned to that department. 

Costing for control differs substantially from costing for inA’entory purposes. 
Therefore, in a control syatem the method of overhead accumulation is much 
different from the system designed for inventory costing. For example, in in- 
ventory costing (assuming direct costing is not used), the cost of a factory 
manager s office force Avould ultimately be assigned to the producing departments 
and then to the product prorc.ssed by the producing departments. In control 
accounting, the cost center would be established for the factory manager’s office 
cost and there would be no need to allocate this cost further. The producing 
department supervisors are not in a position to control this cost; hence, it should 
not be assigned to them. NAA Research Scries No. 7 (NAA Bulletin, vol. 27) 
expresses this idea as follows: “Gost control differs from costing for profit deter- 
mination in that cost control is concerned Avith the charge at the jioint of origin, 
while profit determination is eoncerned with its disposition. Effective control of 
costa requires their classification in terms of the individuals responsible for their 
incurrence.” 
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Since the object of costing for cost control is the department or cost center, it is 
necessary that the overhead records be kept on a departmental basis. This ex- 
pands the number of overhead accounts. For example, one overhead account is 
insufficient for indirect materials and supplies, since with departmentalization it 
is necessary to have such an account for each cost center using indirect materials 
and supplies. If only one account were used, the variance reported would be due 
to the actions of several departments and individuids, and the cause of the 
variance would be very difficult if not impossible to determine. Simpsen (NAA 
Bulletin, vol. 35) expresses the need for departmental accounting as follows: 

The normal procedure, in the absence of departmentalization (to assume the 
extreme case), is to prepare detailed analyses of the accounts which seem to be 
particularly out of line. The cost accountant prepares such schedules, showing each 
item charged during the month to each expense account analyzed. The plant manager 
must then try to use this information to do something about controlling current costs 
of factory operation. The plant manager is in the position of having an excess of 
detail. The analysis obviously contains matter both relevant and irrelevant to exces- 
sive spending. He knows very definitely that there is something wrong in his cost 
picture but cannot quite "pin it down.” He is like a reader who asks for a book on 
budgetary control and is given a dictionary. The dictionary includes all the words 
but they are not in the right order for his purposes. 

Controllable and Noncontrollable Costs. The first step under a system for 
overhead cost control is to establish the departments or cost centers. The second 
.'^tep is to appoint some individual within the cost center to be responsible for the 
incurrence of the costs assigned. The cost report and the cost accounts are then 
set up to report to this individual. Next the total overhead should be classified 
on the basis of controllable and noncontrollable cost in relation to the various cost 
centers. If a cost is controllable by a particular cost center, it should be collecteil 
within the cOv^t accounts of this cost center and reported to the individual respon- 
sible for the cost center operations. 

Some controversy exists among accountants as to which cost classification is 
best to determine the controllable costs. One possible cla'^sification of manii- 
faeturing overhead would be a direct and imlirect departmental classification. 
The controllable costs arc those wffiieh can be traced direetly to the cost center. 
Some overhead costs which are indirect when the product is the object of costing 
may become direct departmental expenses. In general, such direct costs should 
be reported on the department's cost report, but no attempt need be made tn 
allocate the indirect overhead costs. 

In tracing overhead costs to cost centers, it may be that no one cost center has 
complete control over certain direct co.‘its. In such a case it is necessary to 
account for these costs so that only the controllable clement of the cost i- 
reported. Assume that the njieratinns of the period required indirert material 
and supplies in the amount of S5,000, and the firm purchased Sfi,0nn of the same 
type of materials and supplies during the period. The aecoiints shnwm in Fig. 1 
are typical if a plant-wide overhead rate is used for produet costing. 

As can be seen from Fig. 1, the accounting for overhead in product costing need 
not be elaborate if a plant-wide overhead rate is used. For control purposes, 
howwer, a more detailed accounting is needed. To begin with, the indirect mate- 
rials and supplies cost mii.^t be separated according to the amount used by earli 
department. This can be done by having the stores elerk summarize the requisi- 
tions at the end of the period, or by po'^ting the requisitions so the information 
ran be included in the formal cost records. The requisitioning from stores must 
be done on a departmental basis if this sy.^tem is to w’ork properly. 
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Indirect Materials and Supplies 
Vouchers Payable -Stores 



1 $6,000 (1) 

(1) $6,000 

Various credits 
totaling $5,000 (2) 



Balance $1,000 


Indirect Materials and Supplies 
Used— All Departments 

Manufacturing Overhead Control 

(2) Various debits 
totaling $5,000 

$5,000 (3) 

(3) $5,000 

Credits made to 
control account 
on the basis of 
plant-wide rate 
for all overhead 
costs 

(1) To record the purchase of indirect materials and supplies. 

(2) To record the various issuances during the period. 


(3) To close the subsidiary cost account to the control account. 


Fig. 1. Ledger accounts used for indirect materials and supplies. 


Even though the coat of materials ami supplies Ui^etl can be traced directly to 
the using departments, the entire amount of the direct cost is not necessarily 
controllable by those departmental supervisors. In the case of indirect materials 
and supplies, the using department probably has no control over the price paid 
for these supplies even though the use or quantity element of the cost is con- 
trollable. Consequently it may be necessary to account for the cost in such a way 
that only the controllable factor — the quantity used by the department — is 
reported. If the price is to be controlled, a separate cost report must be issued 
to the individual respunMble for the purchasing and pricing of the materials and 
supplies. 

Standard Costs. If ho\\\ jirice and quantity of nuiterials and supplies are to be 
controlled, some kind of a standard price and a standard rate of usage is neces- 
sary. Furthermore the quantity purchased should be reported for the control of 
price, and the amount used should be reported in the control of the rate of usage. 

The essence of control is comparison; consequently a standard cost is a good 
control technique. Such a cost may or may not be incorporated in the formal 
accounts; if it is not, sufficient detail must be collected so that variances can at 
least be reported. However, a standard cost is not the only possible criterion of 
measurement which can be used as a basis for comparison. It is possible to collect 
overhead cost information without using a standard cost and to compare the 
results of the current period with the results of the preceding period. This pro- 
cedure has some shortcomings to the extent that differences such as volume exist 
between periods. It may nevertheless serve as a starting point in establishing a 
control system. Regardless of the criteria of measurement selected, there must be 
a substantial amount of cost detail collected; and the controllable element in a 
given cost must be separated from the nonrontrollable element in reporting on 
a departmental basis. (For further discussion, sec section on Analysis and Con- 
trol of Standard Cost Variance^ ) 
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Volume Considerations in Control. Volume is un important consiiioration in 
the control of manufacturing; overhead costs. In order to compare the actual 
results attained with some criteria of measurement, the volume differences between 
the actual and expected results must be corrected. To establish standards for 
comparison at different levels of volume and to report the actual results at a 
given level of volume, the accumulation of overhead must be in terms of the rela- 
tionship of the co&t to the rate of output. lienee the departmental or controllable 
costs must be further classified into fixed and variable components. 

Flexible budgeting, as opjiosed to fixed budgeting, is a control technique 
which allows for differences in volume from period to period (see sertion on Cost 
Control, Budgets, and Reports). Matz-Currv-Frank (Cost Accounting) state; 

'‘Fixed’’ meiely denotes the fact that the hiiiljret is nol ailjiisted to arliial volume 
attained. It repre.^enta a point fixed in advani-e with which actual leMills -mv fum- 
pared. Budgets are baseil on certain ilefinite a.ssiimeil ronilitiona and results. How- 
ever, such an ideal situation exists in but a fi'w case'' If conditions change ratlically, 
causing wide fluctuation^, the results obtained by comparing actual rcMills with a fixed 
budget cannot be e.ypcrted to be very reliable. 

The alternative to a fixed budget is a budget which stresses cost and volume 
relationships, so that when the actual results have been recorded, there exists a 
criterion of measurement at the same volume. In control accounting, the im- 
portant variances are those caused by waste, inefficiency, and excessive sjiending 
and not variances caused by the fact that the standard was set on a volume 
which was not attained. Given the level of activity or volume for the jieriod, the 
question is; Was the operation efficient cost -wise? 

Some accountants use another justification for the fixed ami variable cost 
classifications in control accounting. Vance (Theory and Technique nf Cost 
Accounting) says; “Because the fixed co.^ts cannot be readily changeil, the terms 
'controllable’ and 'noncontrollable’ are sometimes substituted for ‘variable’ and 
'fixed’ in these reports." This implies that fixed costs are not controllable; in 
many cases this is true, especially where the fixed costs result from the presence 
of fi.xed assets. However, the term “fixed” does not refer to the amount of the 
cost but to the relationship of the cost wfith volume. The amount nf a fixed cost 
can change due to factors other than volume. If the firm wishes to control the<e 
other factors, then fixed co>ts can also be controllable. To think of fixed costs as 
being fixed in amount and therefore not controllable may lead to a policy of over- 
looking important areas of jjossible cost reduction. 

If the volume clement in costs is to be reflected through the formal vo>t rccoriF, 
departmental overhead should be classified into fixed and variable costs. This 
may not increase the number of accounts ii.«ed iinle&s one departmental cost has 
both fixed and variable components. In such a case two accounts may lie used to 
report one cost, and the fixed and variable portions arc collected separately. If 
this type of information is gathered, the preparation of the flexible budget for 
future periods is facilitated. This is true, at least to the extent that past 
information is the best guide to future expected costs. The variable element of 
the cost should be analyzed to determine its reaction to volume changes; projec- 
tions for the future can then be made on this basis. 

MANAGERIAL DECISION MAKING. Scitovsky (Welfare and Com- 
petition) points out that the firm or businessman faces three basic decisions: 

1. How to produce. 

2. How much to produce. 

3. What combination of products to produce if it produces several products. 
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The first decision concerns the best combination of the factors of production and 
is made primarily on the basis of the relative costs of the factors of production. 
In the accountant’s terminolo^, a replacement decision is a decision of how to 
produce. The second decision concerns the proper quantity of product to manu- 
facture during any given period. Again, if profits are to be maximized, this deci- 
sion is made on the bnsis of relative costs and revenues. The third decision is 
encountered in every firm in the sense that Ihe businessman must choose the 
proper product to produce even if he has only one product, i.e., the decision 
maker must decide on the best possible use of the productive facility. If more 
than one product is being manufactured, the decision maker faces the more 
complex decision of what particular combination of products should be made and 
sold. 

Cost is an important factor in each of these types of decision. (For further 
discussion of the problems of managerial decision making, see sections on Cost- 
Volume-Profit Relationships, Special Cost Analyses, and Cost Control, Budgets, 
and Reports.) 

Cost Requirements for Decision Making. The whole function of manage- 
ment planning involves decision making. Goetz (Advanced Management, vol. 12) 
summarizes the planning process by stating: “Managerial planning includes 
formulation of policies, design of organization, selection of resources and estab- 
lishment of techniques and procedures.” Thus planning problems are in terms of 
alternative courses of future action. A planning problem arises when alterna- 
tives are present, for if there are no alternatives, then no decision needs to be 
made. 

At this point, one of the most important differences between cost for decision 
making and cost for income reporting becomes apparent. Decision making i> 
concerned primarily with future estimated cost, while income reporting and 
inventory co>ting are concerned with actual historical costs. The latter costs are 
not applicable to decision-making problems except insofar as they aid in project- 
ing the future. 

There is another very important difference between the cost requirements of 
decision making and inventory co.-^ling. Since decision making is a process of 
choosing among alternatives, the cost of taking one project may be the income 
foregone by not ehoosing another project. Consequently the costs pertinent for 
decision making are opportunity costs and in many cases must be imputed. In 
the conventional concept of income determination, there is no room for such cos1>. 
For example, if a firm is trying to deride whether to take an additional order 
(which is a once-and-for-all type of job), the question may arise as to the coA 
of raw^ materials to be used. In establishing the cost of the order, only the 
variable costs should be considered; the price quoted should normally be above 
the variable costs. Regardless of the inventory situation, however, the historical 
cost of the raw materials is not pertinent to this type of problem. If the raw 
materials are in inventory, the cost of using them to produce the order is either 
the salvage value or the replacement cost of the raw materials. If the materials 
are to be used but not be replared, they should be posted at net realizable 
value (salvage value less cost of disposition). If the raw materials will be 
replaced for use in future work, the cost of producing the current order is the 
replacement cost of the materials at the time of replacement, discounted to the 
present. In neither case is the historical cost of the materials important, and 
yet this is the figure that is recorded in the formal records and is used for income 
reporting. 
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Variable and Fixed Costs. The classificatiDii of manufacturing overhead cost 
into variable and fixed components is necessary if the cost information is to be 
used in decision-making problems, since many of the decision-making questions 
are concerned with volume changes. A variable cost is one which changes in 
amount when volume changes while a fixed cost is not affected by volume changes. 
This does not mean that a fixed cost is fixed in amount, for there are other forces, 
such as price levels, market shortages, etc., which can cause fixed costs to change 
in amount from period to period. However, if a decision concerns the proper 
level of output, it is necessary to determine how the cost reacts to changes in 
volume while all other factors affecting costs are held constant. 

Variable and fixed costs are difficult to determine because the costs are affected 
differently by different changes in volume. A cost which remains fixed if volume 
is changed by 5% may become partly variable if volume is changed by 15%. For 
example, certain indirect labor costs, such as repair and maintenance salaries, 
may remain the same if an additional order is taken on a once-and-for-all basis. 
If the increase in volume is considered to be permanent for an indefinite period, 
however, more repair and maintenance labor may have to be hired in some later 
period. Hence, whether a cost is variable or fixed depends on the decision to bo 
made. In spite of this difficulty, there are some costs which are clearly fixed over 
wide ranges of output changes; and there are also variable costs of the same 
nature. For example, the cost of factory insurance may not change even if 
volume is changed by 50% ; consequently it is a fixed cost for most decisions. On 
the other hand, the cost of direct materials used in manufacturing the product 
varies proportionately with the level of output. 

Other Cost Classifications for Decision Making. Several writers have 
criticized the classification of cost into the simple dichotomy of variable and fixed. 
Browne and Titus (NAA Bulletin, vol. 33) point out that some fixed costs are 
not fixed in relation to volume but are simply fixed by managerial discretion. In 
an attempt to determine the variability in overhead in a given situation, these 
authors discovered that an important element of covst was made up of such items 
as travel expense, donations, and employee welfare. They point out that the only 
chance for variability in these expenses w^ould be to discontinue, for example, the 
basketball of baseball programs or the sending of representatives to various 
conventions. They conclude that, 'In short, managerial policy dictates that these 
costs are fixed under the hypothetical conditions we have assumed.” 

Wyer (NAA Bulletin, vol. 38) suggests the following groups of patterns of cost 
and volume relationships as being more meaningful and useful than the variable 
and fixed classifications: 

1. Cost not related to volume in any recognizable way. 

2. Coat related to amount of capacity provided. 

3. Degree of variation has an easily recognized relationship with volume. 

4. Relationship obscured by time lag, control basis, or accounting techniques. 

5. Costs with uneven surge patterns. 

6. Costs of inadequate capacity. 

Goetz (Management Planning and Control) states: 

For managerial planning and control, there is no single "right” hierarchy of classi- 
fication of cost account.s. What management needs from cost accounting is a reliable, 
detailed, historical record of the facts of business operation, so classified and evalu- 
ated as to enable management or accountant to rearrange the data as required by each 
emergent managerial problem. 
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Recording Cost Data for Decisions. The rules suggested by Goetz (Man- 
agement Planning and Control) for the initial recording of cost data to be used 
in decision-making problems may be summarized as follows : 

1. Do not merge nonhomogeneous items. This rule calls for a separation of 
every item of coat having a diiferent behavior pattern, following a different law 
of variation along any dimension. Goetz says that separate accounts should 
be kept for each cost factor instead of merging them all into one account. If 
this rule is followed in the basic record, appropriate subtotals can then be 
arrived at for each different managerial problem. 

2. Do not divide and prorate or allocate homogeneous elements. Here Goetz 
specifies, by way of example, that overhead charges should not be chopped up 
and lost by allocations to departments, reallocations of service charges to 
manufacturing departments, and then further allocations to products. If no 
division is made in the basic or primary record, then any amount of subsequent 
allocations is possible to fit managerial needs and other needs as they arise. 

3. Do not merge income or expense items pertaining to different departments, 
processing centers or operations unless they originate as discrete quanta. 
Such items of cost should be assigned to the smallest operating unit possible 
without making arbitrary allocations. Goetz points out that foremen's salaries, 
for example, can be assigned to departments but that they cannot be charged 
to operating centers and products without introducing arbitrary methods of 
allocation. If this rule is followed, operating programs differing in their opera- 
tional or departmental content can be analyzed according to the'se differences. 

FLEXIBILITY IN OVERHEAD COST CLASSIFICATION. The 

potential U'-cs of overhcinl co^t information are so great in number that a 
premium is placed on flexibility in record keeping. It may be that in a given 
situation the uses of this type of information are so diverse and great in number 
that many sets of records must be kept to serve the different purposes effectively. 

In order to minimize the cost of record keeping, it is desirable to maintain as 
few sets of records as possible. By providing for as much flexibility as possible, 
by satisfying certain needs for information through special studies, and by 
making compromises in the needs for perfect cost data, several purposes can be 
served by a single set of basic records. 

The starting point in developing a system of cost accumulation (overhead cost 
being no exception) is to specify the uses for the information. At the time the 
system is developed, certain uses cannot be anticipated, and some uses that are 
anticipated will not materialize. The need for revision in the cost system is 
ever present. If certain uses cannot be satisfied within the degree of accuracy 
desired, this fact should be recognized and even put in writing so that when such 
a need for information arises a special study can be conducted. The value of the 
information should be weighed against the cost of obtaining the information 
before the special study is begun. 

Direct and Indirect Manufacturing Overhead 

CLASSIFICATION BY NATURE OR OBJECT OF EXPENDI- 
TURE. For inventory costing, the most common cost rla.s=ification of overhead 
is according to the assignability of the cost to the units of product. Such a 
classification is called a direct or indirect cost classification. If the unit of 
costing is the product, overhead costs are classified as indirect costs. If the unit 
of costing is the department, there are both direct and indirect departmental 
manufacturing overhead costs. 
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Within the direct and indirect cost classification, manufacturing overhead cost 
can be classified on either an object of expenditure basis or a functional basis. 
In many charts of accounts, both classifications arc used. The object of expendi- 
ture classification indicates the purpose for which the cost was incurred, while 
the functional classification gives information on the uses of the particular costs. 
The functional classification is usually used in relation to the departmental activ- 
ity. Examples of each type of classification arc: 

Object of Expenditure Claasifi cation of Manufacturing Overhead 

1. Indirect materials and supplies. 

2. Indirect labor. 

3. Depreciation of buildings. 

4. Depreciation of equipment. 

5. Property taxes. 

6. Insurance on factory buildings and equipment. 

7. Light, heat, and water: factory. 

8. Rent of factory. 

9. Social Security taxes: employer’s share. 

10. Unemployment compensation insurance. 

Functional Classification of Manufacturing Overhead 

1. Indirect materials and supplies. 

a. Mechanical supplies. 

b. Coal and fuel oil. 

r. Lubricants. 

d. Office supplies. 

p. Garage supplies. 

2. Indirect labor. 

a. Superintendents. 

b. Inspectors 

f. Cost clerks 

d. Truckers. 

0. Timekeepers 

f. Chaufieurs and garagemen. 

g. Storeskeepei.s and helpers. 

Major Overhead Accounts. Manufacturing overhead iiccoiints cii.^tomarily 
are kept in a manufacturing or factory ledger with posting'^ made on [i monthly 
basis. These account.", which are usually in an object of expenditure rla->^ifipatinu, 
arc often referred to as major overhead accounts, in order to dilTeif'iitiate them 
from overhead costs classified on a functional basis. The major overhead ai-eoind^ 
are the more important groupings of manufacturing overhead and are very 
similar to the jirimary manufacturing overhead accounts. A typical li-'t of major 
overhead accounts is given by Lawrence (Cost Accounting, revised by Rus- 
winckel) : 

Indirect Cost Groups 

100 Indii ■prt Labor iiiul Salaries 

200 Operating Supplie.s 

300 Expense Tools 

400 Power, etc. 

fiOO Maintenance, Replacement, Rearrangement 

BOO Employer Insurance, Taxes, etc. 

Too Losses, Errors, and Defects 

800 Fixed Charges 

900 Miscellaneous 
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Notice that the first two groupings are equivalent to the indirect labor and 
indirect materials and supplies groupings in the primary manufacturing overhead 
classification^ and the last seven groupings are similar to the "other factory costs" 
discussed in this section under I^riinary Manufacturing Overhead Costs. 

Subsidiary Overhead Accounts. The major overhead accounts are usually 
subdivided in order to provide more detail on the nature of the cost. The sub- 
division may be on a departmental or functional basis, or it may be simply a more 
detailed listing of accounts. The following is a list of subsidiary accounts 
adapted from Lawrence (Cost Accounting, revised by Ruswinckel), which can be 
used to supplement the information given in the major overhead account classi- 
fication showm before. 

loo Indirect Labor and Salaries 

110 Supervision 

120 Clerical 

130 Materials Handling 

140 Building and Property Altmdanls 

150 Machine Tool and Din Setting 

160 Drafting and Engineering Unapplied 

180 Inspection 

190 Sundry Indirect Labor 

200 Operating Supplies 

210 Fuel 

220 Lubricants and Cutting Compound 

230 Mill Supplies 

240 Stationc?ry and Office Supplie.s 

250 Testing Supplies 

260 Parking and Shipjiing Supplies 

270 Proce.ssing Suiiplies 

280 Indirect Material 

290 Sundry Operating Supplies 

300 Expense Tools 

310 Cutting Tools 
320 Electric Tools 
330 Hand Tools 

400 Power 

410 Electric Power 
420 Electric Light 
430 Heat 
410 Air 
450 Stoiini 
460 Gii.'' 

470 Water 

4S0 Sundry Utililie.s 

500 Maintenance, Replacement, Rearrangement 

510 Lund Iiiipruvenients 
520 Buildings 

530 Maihinery ami Eciuipinent 
540 Tool Maiiitenaiire and Repair 
550 Drawings and Blueprints 
560 Furnilure and Fixtures 
570 Plant Rearrangement 
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600 Employer Insurance, Taxes 

610 Employee Group Insurance 

620 Employee Hospitalization Insurance 

630 Compensation Insiiranr-e 

640 State Unemployment Compensation Tax 

650 Federal Unemployment Compensation Tax 

660 Federal Insurance Contribution Tax 

670 Provision for Vacation Pay 

680 Night Shift and Overtime Premium 

690 Standby Time 

700 Losses, Errors, and Defects 

710 Defective Work Scrapped 
720 Defective Material and Product Reworked 
730 UnrecDvered Cost of Sale of Seconds 
740 Substituted Material 
750 Lost and Found Material 

BOO Fixed Charges 

810 Depreciation of Land Improvements 

820 Depreciation of Buildings 

830 Depreciation of Machinery and Equipment 

840 Depreciation of Furniture 

850 Gains or Loss on Fixed Asset Disposals 

860 Insurance 

870 Taxes 

880 Rentals 

890 Amortization of Leaseholds and Improvements 

900 Miscellaneous 

910 Traveling Expenses 

920 Company Car Expense 

930 Telephone and Telegraph 

940 Factory Office Postage 

950 Demurrage 

960 Welfare and Recreation 

970 Lost Time Paid to Absentees 

980 Allowance for Teni])nraiy Military Leaves 

990 Other Sundry 

The above chart of arrrnints could be more detailed by subdividing the sub- 
sidiary accounts. Lawrence (Cost Accounting, revised by RusAvinekel) gives such 
a breakdown for indirect labor and salaries, which is listed in iiart as follnwt': 

110 Supervision 

111 Plant Superintendents 

112 Departmental Managers 

113 Foremen 

120 Clerical 

121 Clerks Under Management and Foremen 

122 Factory Accounting Department Employees 

123 Purchasing and Material Clerks 

124 Office Service 

125 Traffic Department 
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130 MateriaU Handling 

131 Receiving Clerks 

132 Raw Materials Warehouse Attendants 

133 Supply Room Attendants 

134 Truckers 

135 Scrap and Salvage Handling 

The mere classification of an account does not in itself solve anything. It is 
necessary to know the content of each account. A manual of instructions for 
each classification of accounts may be issued to ensure a uniform distribution of 
account charges. The following is an example of an account description which 
may appear in such a manual. 

710 Defective Work Scrapped. This is subdivided as follows; 

711 Defective Workmanship. This account is charged with losses due to defec- 
tive workmanship; for example, operator’s errors, carelessness, breakage, etc. 

712 Defective Purchased Material. This account is charged with losses due to 
defective materials, either bought outside or received from another works or 
district. 

713 Other Losses Due to Errors. This account is charged with losses due to errors 
of clerical employees; for example, replacement of lost material, materials 
ordered incorrectly, ordering or producing in excess of requirements, expense 
of cutting down stock materials to standard stock sizes when sufficient mate- 
rial is not available of the stock sizes required, expense of cutting down stock 
materials to special nonstock sizes when it is impossible to wait until the 
special size can be bought outside, loss on materials or apparatus damaged 
or lost in transportation between departments, etc. 

Departmental Manufacturing Overhead 

SELECTION OF DEPARTMENTS. A manufacturing plant is organized 
along departmental lines, primarily for production purposes, in order to: 

1. Segregate basically different processes of production. 

2. Secure the smoothest possible flow of production. 

3. Establish lines of responsibility for ph 3 "sical control over production. 

A cost accounting system is designed to fit into departmentalization from this 
physical plant viewpoint. This makes possible the accumulation of production 
costs on cither a job or a process basis for oiierations carried on within each 
department. The purpose of such departmental cost accounting is either to 
establish departmental overhead rates, facilitate cost control, or both. 

When choosing the department cost centers, many factors must be consid- 
ered. Some of these factors are: 

1. The division of responsibility for production and cost incurrence This in- 
formation may appear in the factory organization chart. 

2. The local ion of operations and processes. 

3. The nature of the operations within each process with respect to the physical 
movement of products throughout the farLoT 3 \ This is especially important in 
the development of departmental overhead cost rates to be used in product 
costing. 

4. The number of departments or cost centers. As the number of departments 
and cost centers increases, the amount of detail in the cost system increases. 
The cost of accumulating the information as well as the value of the informa- 
tion should be considered in establishing the number of cost renters. 

5. The similarity of machinery, proces.sps, nr operations within each department 
or cost center. 



President 



Fi^. 2. Factory organization chart. 
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The selection of departments from the plant organization chart can be seen 
in Fig. 2. If the basic purpose of the departmental system is the control of posts, 
a department may be established for every foreman or manager from the factory 
manager downward. If the purpose of the departmental accounting system is 
the development of overhead rates, four departments may be used — general 
factory administration and service, and the three producing departments. 

As can be seen from Fig. 2, the number of departments may differ, depending 
on the purpose of the cost system. Frequently the number of departments is 
greater for control purposes than for overhead rate determination. Sometimes it 
is feasible to adapt a control system to produce rate information by combining 
control departments into segments. This procedure has the advantage of reducing 
the number of overhead rates to be used in costing the product. At the same time 
the system may work very well for control purposes. 

Arnold (NAA Bulletin, vol. 35) reports a departmental cost system which uses 
74 separate departments for administration and control purposes. These 74 
departments are grouped into manufacturing burden centers and nonburden 
centers. The overhead rates are developed in the manufacturing burden centers, 
where 50 departments are combined into 11 burden centers on the basis of 
similarity of departmental operation. As new operations are encountered, the 
number of burden centers is changed. The burden centers may contain one or 
several departments. A list of the centers and the number of departments within 
each burden center is as follows: 


1 . 


2 . 

3. 

4. 

5. 

6 . 
7. 
S. 
9. 

10 

11 . 


Burden Center Number of Departments 


Pi e.s.N 1 

General Machine 6 

Automatic Screw Machine 1 

Lacquer 1 

Buff and Plate 4 

Assembly 17 

Product Quality 5 

Facilities and Service 5 

Product Development and Design Engiiieeiing 1 

Special Products, A 2 

Special Products, B 7 

50 


The noiiburden center.^ arc Biiddiiig Service (made up of 2 departments), Manu- 
facturing Service (made up of 5 departments), and General Staff (made up of 17 
dcjiartincnts) . The nonbiirdeii center cost"' are allocated to the burden center 
costs, and 11 rates are developed for use in jirodiict costing. 

MANUFACTURING OR PRODUCING DEPARTMENTS. In general, 
a manufacturing department is one in which manual and machine operations are 
performed directly upon any part of the commodities produced. This may be also 
referred to as a producing, production, or productive department. More 
specifically, productive departments are those whose cost may be charged to the 
product because they have contributed directly to its production. Note that it is 
unnecessary for the product to actually pass through the department in order for 
it to be classified as productive. As an illustration, the core-making department 
of a foundry is considered a productive department, even though castings are not 
worked on in this department. The ability to charge core-making costs to indi- 
vidual jobs or classes of products justifies its classification as a productive depart- 
ment. 
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Variation by Industry. The names of manufacturing departments depend on 
the nature of the industry and the type of work performed. Departments com- 
monly found in the industries named below are: 

Plate glass factory: mixing, melting, polishing and grinding, uncut stock ware- 
room, order-cutting wareroom. 

Cement mill: stone crushing, raw grinding and mixing, coal crushing and pulver- 
izing, kiln burning and cooling, finish grinding and storing, and packing and 
unloading. 

Machine-tool manufacturing concern: forging, annealing, heat treating, patteim 
making, core-making, molding, melting, chipping and cleaning, machine shop, 
assembly, fitting and erecting. 

China manufacturing company: clay mixing, kiln, decorating, and packing and 
shipping. 

Coal mine (departments comparable to manufacturing departments) : mining, 
hoisting, crushing, screening, washing, and loading. 

Subdividing Manufacturing Departments. In many cases, for cost applica- 
tion as well as for control purposes, direct manufacturing departments are 
subdivided. Such subdivisions are referred to as cost centers, although a cost 
center can also represent a recombination of departments. Where two or more 
different types of work are performed in the same department (under common 
supervision), such subdivisions may produce a better overhead application rate 
even though the department is a good unit for cost control. 

The Outline of Petroleum -Industry Accounting (prepared by the Accounts and 
Accounting Procedures Subcommittee of the Financial and Accounting Commit- 
tee, American Petroleum Institute) provide.^ the following example of dividing 
producing departments into cost centers: 

Producing Department Cost Center 

Cracking and Reforming Catalytic Cracking 

Steam Cracking 
Thermal Cracking 

Lubricating-Oil Manufacturing De-asphalting 

Acid Testing 
Solvent Extraction 
Dewaxing 
Filtering 
Fractionation 

Compounding and Blending 

Wax Manufacture Refrigeration 

Pressing 

Sweating 

Filtering 

Distillation 

Asphalt Manufacture Asphalt Stripping 

Oxidizing 

Blending 

Miscellaneous Manufacturing Operations Desalting 

Coke Production 

SERVICE DEPARTMENTS. Service departments are not directly en- 
gaged in production but do render particular types of service for the benefit of 
other departments. In some instances the services furnished benefit other service 
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departments as well as manufacturing departments. Note that commodities and 
jobs manufactured do not pa*ss through service departments. The cost incurred 
in the operation of service departments, however, represents a part of the total 
manufacturing cost that eventually must be absorbed in product for purposes of 
inventory costing. 

The costs which are collected in service departments might be reallocated to 
other service or manufacturing departments. For control purposes no reallocation 
may be necessary, but in inventory costing all production costs must ultimately 
be allocated to the unit of product. It is possible to charge the manufacturing or 
other using departments for services on a quantitative basis other than the dollar. 
If it is desirable to report in terms of dollars, the cost of producing the service 
should be localized in the service departments, and any allocation for the use of 
the service to using departments should preferably be made on the basis of a 
standard cost and not an actual cost. 

Types of Service Departments. Names of service departments vary with 
the nature of the concern and the service rendered. Some service departments are 
common to practically all industrial firms, such as storeroom service, factory 
cost accounting service, and timekeeping and payroll services. Small plants 
may have only a few service departments; large firms may have many service 
departments. 

Simpsen (NAA Bulletin, vol. 35) reports the following list of staff and service 
departments which, in one case, facilitated cost control. The departmental 
breakdown was made on a functional basis, and one foreman was in charge of each 
department listed. 

Staff and Service Departments 


750 

General Factory 

769 

Purchasing 

751 

Production Control 

770 

Engineering 

752 

Production Engineering 

772 

Quality 

753 

Materials Handling 

773 

Salvage 

754 

Electrical Maintenance 

776 

Personnel 

755 

Housekeeping 

782 

Traffic 

757 

Mechanical Maintenance 

783 

Shipping 

760 

Experimental 

790 

Accounting 

761 

Tool Machine 

799 

General and Administrative 

766 

Tool Grinding 




Subdividing Service Departments. Service departments can be divided or 
recombined in various ways. Such a subdivision or recombination is referred to 
as a cost center. The actual structure of a departmental organization depends 
on the type of cost information needed, which in turn depends on the use of the 
data. As an example of different combinations, one maintenance department 
may have separate shops, such as (1) Blacksmith Repair, (2) Building Occu- 
pancy, (3) Carpenter Repair, (4) Electric Repair, and (5) Machine Repair. An- 
other company may have, for accounting purposes, only one maintenance 
department. 

Fig. 3 is typical of detailed subclassiRcations of service departments. 

DEPARTMENTAL MANUFACTURING OVERHEAD COST 
ANALYSIS. A twofold analysis of all factory overhead costs, by object of 
expenditure and by department (manufacturing and service), is a desirable cost 
accounting procedure. The following objectives are thus attained: 

1. It segregatea factory overhead costa and provides a total for each service 
department, which is necessary before a service department coat distribution 
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Stores 

Purchasing 
Receiv mg 
Salvage 
Storage 

Industrial Relations 
Employment 
Medical 
Fire 
Police 
Welfare 
Cafeteiia 

Power 

Boiler Plant 
Electiical Geneiation 
Electrical Transmis^^ion 
Compressed An 
Hydraulic 
Gas 

Laboratory and De\elopment 
Geneial Research 
Chemical Testing 
Fabiic Testing 
PhvMi il Testing 


Specifications 
Technical Service 

Shop Departments 
Mold and Core 
Machine Shop 
Toolroom 
Ditiflmg 

Elertiifid Maintenance 

Clerical 

Timekeeping 
Payi oil 
Cost 

FaetoiT Accounting 
Tinit Study 
Pioduttioii PI inning 
Stheduling 

Trans^pDi tiition and Service 
Garage 

Central Tiucking 
Geneial Yard 

Finished Product 
Shipping 

\\ archoiisp 


Fig. 3. Typical subclassifications of service departments. 


can be made to manufacturing departments. Such a distribution may be neces- 
sary in inventory costing. 

2. It segregates manufacturing deimitment co^ts applicable directl}’ to the pro- 
ducing and service department'* Idiis procedure is neeessary brcau.se il forms 
a basils, along with objective (1), for determining oveiheail co‘«t rales to be 
applied to product. 

3. It makes po.ssiblc the e.stablishmciit of contiuK to keep cotK at a niinimuni 

Classification by Object of Expenditure. Departmental overliead enst**, 
classified by object of expenditure, may be collectefl nr accumulated by: 

1. Establishing separate accounts and record.s for each ilepartmenl and classif^’- 
ing costs by object of expenditure. Each department has i\n acmiint for raeli 
overhead cost plus a control account for the department. 

2. Collecting departmental cost information outside of the formal lecords. If this 
is done, only one account for factory overhead control appears in the factory 
ledger. 

The collection of departmental cost information outside of the formal ledger 
records is the second methoil of accumulation. As overhead rosts arc incurred, 
the debit is made to the factory' overhead control account. This entry is also 
jiDsted in a subsidiary record which may take the form of a standing order 
record (Fig. 4). Such a record is kept for each department and the detail of the 
cost by object of expenditure appears on this record. At the end of the account- 
ing period, the various overhead costs shown on the standing order form are 
totaled and a summary is made (Fig. 5). The overhead costa by department and 
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Assembly 60 - 102 



Department 



Accoi 

int Number 



Date 

Explanation 

Ref. 

TotaP 

Cost 

Labor 

and 

Supplies 

Depre- 

ciation 

Other 

Dec. 1 

Labor 

V.R. 

$15,000 

$15,000 


$ 

$ 

3 

Supplies 

V.R. 

5,000 


5,000 



7 

Repair Materials 

VJl. 

500 




500 

10 

Supplies 

V.R. 

4,000 


4,000 



15 

Labor 

V.R. 

6,000 

6,000 




20 

Supplies 

V.R. 

6,000 


6,000 



31 

Maintenance 

V.R. 

700 




700 

31 

Depreciation 

G. J. 

3,000 



3,000 



Totals 


$40,200 

$21,000 

$15,000 

$3,000 

$1,200 


Fig. 4. Standing order form for subsidiary department cost record. 

])>’ of expenditure arc .shown on this summary form. The total cost 

($150,300 in Fig. 5) should agree with the total overhead in the Manufacturing 
Overhead Control account. The total r()>l i> also broken down by department 
(.$40,200 fur the Assembly De])artinent in Fig. 4). Thi.s departmental cost in- 
formation ean be us(‘d in (l('vel()j)ing deiiartniental overhead rate.s or in reporting 
for cost eontrul [nirjiu^C'. 


December, 19 





1 



■ 



Standing Order 

Total 

Overhead 

Labor 

Materials 

and 

Supplies 

Depreciation 

Other 

Dept. 

Cutting 

Number 

60-100 

$ 50,100 

$25,000 

$15,100 

$10,000 


Finishing 

60-101 

60,000 

30,000 

25,500 

4,000 

500 

Assembly 

60-102 

40,200 

21,000 

15,000 

3,000 

1,200 

Totals 


$150,300 

$76,000 

$55,600 

$17,000 

$1,700 









Fig. 5. Summary of departmental overhead costs from standing orders. 

CONTENT OF DEPARTMENTAL MANUFACTURING OVER- 
HEAD ACCOUNTS. A few service departments and their account content 
are discussed in the subsi'iiiieiil i)aragraph3. 
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Factory Accounting and Payroll Departments. The factory accounting 
department performs functions with respect to cost transactions as follows: 

1. Assembles original records containing cost data pertaining to raw materials, 
direct labor, and overhead costs. 

2. Sorts these cost data. 

3. Journalizes and posts cost data. 

4. Analyzes cost data by cost elements, departments, operations, orders, products, 
and jobs. 

5. S 3 mthesizes cost data as called for by company executives. 

6. Prepares cost reports. 

7. Computes work in process inventory values. 

S. Computes unit costs, finished goods inventor}'^ values, and costs of sales for 
commodities and jobs. 

Costs of factory accounting include factory office sup]ilies, stationery and 
printing, light, power, heat, maintenance and repairs of equipment, social security 
taxes, workmen’s compensation insurance, tabulating machine rentals for tabulat- 
ing equipment located in the cost department, depreciation and property insur- 
ance on company-owned equipment, depreciation and property taxes and 
insurance on building space occupied by the cost accounting department, and 
salaries of cost accountants and clerks. 

The payroll department handles time tickets for all manufacturing and service 
departments and, in so doing, performs the following functions: 

1. Records daily hours worked or daily earnings upon payroll. 

2. Enters individual employees’ rates on time tickets or payroll sheet. 

3. Verifies accuracy of employees’ daily earnings by application of internal con- 
trol procedure. 

4. Computes individual emi)loyees’ deductions. 

5. Calculates individual employees’ earnings. 

6. Prepares pay checks or pay onv’elopes. 

7. Maintains individual employees’ earnings and hours-worked records. 

8. Pays employees. 

The costs incurred in the payroll functions inrluile office supplies and printed 
forms, electric current and heat, wages paid to employees and all supplementary 
payroll costs, depreciation and insurance on departmental equipment, and super- 
visory salaries. (See section on Labor Costs for further details on payroll 
functions.) 

Toolroom Service Department. The toolroom in a typical industrial firm 
performs the following three functions: 

1. Issues and checks the return of expensive hand tools which arc kept in the 
custody of the toolroom when not in use. 

2. Aids in carrying on development and research work. 

3. Makes tools and dies for factory use and maintains such tools. 

The costs incurred to carry on these functions include factory supplies, small 
tools, light, heat, power, compressed air, maintenance of equipment, wages plus 
supplemental labor costs, and depreciation, insurance, and taxes on equipment. 

Power Service Department. The boiler room produces steam which is use*! 
for generating electric current, compressing air, heating buildings, air conditioning 
buildings, and for manufacturing purposes. Steam produced in boilers, in turn, is 
a cost to other subdivisions of power service and producing departments. 

In the production of steam, costs incurred are boiler fuel, sundry supplies, small 
tools, water, air, power, light, equipment repairs and maintenance, wages, depre- 
ciation and liability insurance on equipment, and depreciation, insurance, and 
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property taxes on the building that houses the boiler room equipment. In the 
generation of electric current, costs included are steam, gas, air, heat, water, 
power, light, small tools, maintenance and repairs on the equipment, and wages. 
In the compression of air, the transferring of hot water or steam to buildings for 
heating purposes, and the providing of air ronditioning, the costs are similar 
10 those for steam. 

Variable and Fixed Manufacturing Overhead 

CLASSIFICATION OF OVERHEAD ACCORDING TO VARIABIL- 
ITY. There are many factors which influence the amount of overhead cost, one 
of the most important being changes in volume. A classification of cost according 
ro changes in volume attempts to establish the cost behavior with respect to the 
ilegrce of variability. This type of classification is possible only when specific 
assumptions are made regarding the plant facility to be employed, prices, 
managerial policies regarding maintenance of an organization, and the state of 
lechnology. The cost classification arrived at is a static function and is valid 
for only a specific purpose and a limited period of time. As the underlying 
conditions change, the classification must be revised. 

In seeking a relationship between cost and volume, serious consideration must 
lx* given to the selection of the unit used to measure volume. Using the unit of 
product to measure volume may be a completely unsound approach, especially 
where the firm sells many different products. If sales value of production is 
used, certain problems arise when the selling prices change. The following state- 
ment briefly summarizes the four factors which NAA Research Series No. 16 
(NAA Bulletin, vol. 30) indicates mu.st be considered. 

1. The unit must measure fluctuations in the activity which causes the cost to 
vary. It is necessary to study each department to discover a unit of volume 
which measures the cost-incurring activity within the department. Vatter (The 
Join mil of Business, vol. 43) adds to tins statement by saying, ‘‘The measure of 
the rate of activity should be some physical factor that reflects clearly the 
scrvicp.s provided by the department or operation; it should not be affected by 
variations in the uses to which these services may be applied.” 

2. The unit chosen should be affected as little as possible by variable factors other 
than volume. When sales are used to measure volume, a change in the sales 
price which is not accompanied by a like change in variable cost distorts the 
relationship between sales and cost. Under such conditions, the sales volume 
can vaiy with physical volume and variable costs remain unchanged. 

3 The unit should be one which is simple and easily understood. Weighted 
activity indnxe.s used in place of sales, labor dollars, or labor hours may be 
difficult for the u.ser of the information to understanil 

4. Tile activity figures should be obtainable ivithniit iiiidnr aililitinnal clerical 
expense. 

When measuring cost and volume changes within a jdiint, several different 
measures of volume may be used, depending on the nature of the department. 
An over-all measure of volume may be neces>ary, however, in order to reflect the 
relationship between total cost-profit-volume. In Mich a case, the unit of meas- 
ure used must act as a common ilenominator; perhaps sales or percentage of 
capacity must be used. 

Variable Cost. A variable cost is one that varies in total as output varies. The 
variance in the total amount of the cost may nr may not be proportional to the 
Variance in the output. In accounting, straight line relationships are usually 
assumed; consequently, it is not uncommon to find variable costs defined as those 
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costs which increase proportionately \inth increases in volume. If this definition 
is used, the unit variable cost is constant. The assumption of linearity is justified 
if the change in output is not too great ; however, if output changes are too large, 
the variable cost may not be linear (constant per unit). This could be caused by 
changing prices or diminishing returns. Variable cost is usually looked upon as 
the accountant's attempt to moasure marginal costs. If marginal costs are con- 
stant per unit of output, variable and marginal co.^ts arc the same. 

It is difficult to give examplc^^ of variable co>ts beniuse whether a cost is 
variable or not depends on several factor> : 

1. The length of time chosen for the analysis. 

2. The magnitude of the change in volume. 

3. The unit used to measure volume 

Vance (Theory and Technique of Cost Accounting) states: "The amount of direct 
materials and direct labor used increases or decreases about the same as the 
increase or decrease in the volume of production. These costs, and other costs 
that fluctuate directly with production, are called variable costs.” This may be 
true in some situations, but direct labor, for example, may not be variable in a 
firm which has a guaranteed annual wage agreement. Even in the absence of a 
guaranteed annual wage agreement, a firm may be able to increase volume by 
5 % with no additional direct labor cost. On the other hand, a 20^r increase in 
output may cause an increase in the direct labor cost. Devine (Tost Accounting 
and Analysis) points out that ^'Thc accountant should remember also that costs 
which are fixed in the short run may be variable if the period is long.” 

There are many other factors besides volume that aftect Ihe amount of cost 
For example, some costs are variable with the price level; others show a seasonal 
variance within a particular firm. If variable co^ts are used in decisions and in 
rate determination where volume is an important factor, the other factors affect- 
ing cost must be adjusted in order to establish the influence of volume on the 
cost changes. In this sense the relationship between cost and volume is a causal 
relationship. 

Whether or not a cost is variable depends on the problem or the decision at 
hand. There is no single division of costs into variable and fixed classifications 
which will serve all purposes. This i^ expressed by Goetz (Management Planning 
and Control) as follows: 

The growing frequency of divi.sion of costs by ari ountanls into fixed and variabh' 
components may show the beginning of an awakening to econoniir’ and managerial 
problems However, thus far the development has been ilainned by a jihilosophy of 
absolutism, a search for a s,inglp-viiliied truth, an assumption that a single division of 
costs between fixed and \aiiablp components can be founil that will be tiue foi all 
purposes and under all conditions 

Fixed Cost. A fixed cost i^ iisualh defined a cost aaIucIi remains constant in 
total regardless of changes in voliimr. The fixed cost per unit of product varies 
inversely with the number of units proiluced. A'^ a matter of fact, before the 
fixed cost per unit can be detcrminerl, it is iiece^san' to specify the number of 
units. 

Differences of opinion exist among accountants as to the proper definition ol 
fixed cost. In some ca^es the term “fixed” means fixed in total amount rather 
than fixed in relation to changes in oulput or volume. In some cases these defini- 
tions seem to be used interchangeably. Usually it is recognized that fixed costs 
are costs fixed in relation to volume; however, this element of cost can change 
from period to period but not because of volume. Real estate ta.xos, for example, 
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are usually not affected by volume changes from period to period; but there is a 
possibility that the tax cost can vary in amount with other forces, such as a 
change in tax rates. The same might be true of supervisory salaries which w^ere 
not affected by volume but were affected by changes in wage rates. 

In some cases one accounting method may make a cost appear as variable while 
another method may make the same cost appear as fixed. Depreciation 
methods, for example, may have this effect. Depreciation computed on a 
straight line basis may make the depreciation a fixed cost while the same 
cost may appear to be variable if the units- of-output method is used. Gordon 
(American Economic Review, vol. 38) has referred to this as the "... account- 
ant's miracle of converting fixed cost into variable cost.” Regarding this problem, 
the NAA Research Series No. 16 (NAA Bulletin, vol. 30) states; 

Under some circumstances it may be ncccs&aiy to cimsitlci whether or not the 
method of accounting fully reflects the facts. For example, if the economic life of 
a durable asset is determined by obsolescence or action of the elements due primarily 
to time, then depreciation is a fixed cost even though the accounting makes it vary 
with production. On the other hand, if the life of the asset is determined primarily 
by wear and tear due to use, then depreciation Ls a variable cost even though the 
accounting treats it as a fixed charge per year. 

Semi-variable Cost. Sometimes certain costs show a mixed relationship w^hen 
plotted against volume. These costs are knowm as semi-variable costs and contain 
both variable and fixed elements. Sometime.^ a linear relationship can be estab- 
lished when the semi-variable costs are spi)arated into their respective elements. 
In other cases a cost is fixed over large volume ranges but increases in jumps at 
various stages of production. Valter (Managerial Accounting) says, ". . . one 
foreman can easily supervise six, seven, eight, or maybe nine w^orkers; but some 
number of supervisees wdll overtax the powers of a single foreman, and the 
group will have to be made into tw o, to maintain effective supervision.” He points 
out further that tw’o problems arise when such costs are encountered: (1) It is 
difficult to state with certainty ju^t when the "steps” in the cost pattern will 
occur. (2) These cost relationships may not be the same for decreases in volume 
as for increase.? in volume. 

The accomiiaiiyiiig table indicales> the effect of loreiiien’s salaries on unit pro- 
duction cu.sts. The gallic data are presented graphically in Fig. 6. 


iicity (*^/f ) 

Direct Labor 
Hours 
(OOO’s) 

Foremen's 

Salaries 

Cost Per Direct 
Labor Hour 

0 

0 

$10,000 


10 

10 

10,000 

SI .00 

20 

20 

10,000 

.50 

2f) 

29 

10.000 

.345 

30 

30 

20,000 

.667 

40 

40 

20.000 

.50 

50 

50 

20,000 

.40 

59 

59 

20,000 

.339 

60 

60 

30,000 

.50 

70 

70 

30,000 

.429 

BO 

80 

30,000 

.375 

90 

90 

30,000 

.333 

100 

100 

30,000 

.30 
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Percentage of Capacity 

Fi^. 6. Relation between volume of output and unit costs for foremen’s salaries. 

Erratic, or Irregular, Cost. Some costs, because of their irregularity, cannot 
be classified as fixed, variable, or semi-variable; therefore, they are referred to a.-i 
''erratic/' or irregular. They are described by Harris (Industrial Accountant’s 
Handbook, Fiske and Beckett, eds.) as follows: 

Costs in the group are not even regular in their irregularity; in fart, they aii' 
erratic and freakish in their behavior pattern. An example is tool costs in soiiie 
plants. The life of certain dies, whether belonging to the nondurable class or to the 
durable class, may and does vary greatly. Some dies crack shortly after being set U]i 
in machines. The same kind of die, made from the same quality of tool steel by thi' 
same toolmaker, at other times may last for days and weeks. As a result, the actual 
die cost in relation to units of product made by dies behaves in a very irregular 
manner. This is true no matter how efficient the metallurgist may be in testing tool 
steel and the dies made therefrom, and no matter how efficient the WDrkman^hip of 
the toolmaker may be. 

METHODS OF SEPARATING VARIABLE AND FIXED COST. 

The following methods can be used to separate overhead costs into their varinbln 
and fixed components; (1) high-low points method, (2) scattergraph method, 
(3) least squares method, and (4) engineering or analytical method. 

High-Low Points Method. The high-low points method, like the .^catter- 
graph and least squares methods, establishes the cost-volume relation-hip on a 
historical basis. All these methods produce a linear relationship lietween co.-t 
and volume, which may or may not be a good statement of the function. 

The high-low points technique can best be described by an examiile. A'^siime 
that the following data have been reported for the past six moiith.'^ in a single 
department. (Although direct labor hours arc used as the measure of volume in 
this example, other measures are certainly possible.) 

jj. Direct Labor Cost of 

Hours Operating Supplies 


January 1,760 S520 

February 1,900 570 

March 1,760 520 

April 2,020 585 

May 1,860 545 

June 1,080 500 
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The foregoing data show that the cost of operating supplies does vary with 
direct labor hours worked. By rearranging the data from the lowest to the 
highest number of hours, the cost-volume relationship can be determined. 


Month 

Hours 

Total Cost 
of Operating 
Supplies 

Change in 
Labor Hours 

Change in 
Cost 

Change in 
Cost Divided 
by Change in 
Labor Hours 

June 

. . 1,680 

S600 


100 

10.00 

January .... 

. . 1,760 

520 

80 

20 

.25 

March 

. . 1,760 

520 

0 

0 

0.00 

May 

. . 1.860 

545 

100 

25 

.25 

February 

.. 1,960 

570 

100 

25 

25 

April 

. . . 2,020 

585 

60 

15 

25 


The preceding computation shows that as labor is increased by one hour, cost is 


increased wi the rate of 25 cents per hour. This is the variable cost rate per 
direct labor hour. After finding this linear relationship, the fixed cost can be 


5i]y computed as follows; 



Fixed Cost 

Direct Labor 


Variable Cost 

(Total Cost Less 

Hours 

Total Cost 

($0.25 per Hour) 

Variable Cost) 

1,680 

$500 

$420 

$80 

1,760 

520 

440 

80 

1,760 

520 

440 

80 

1,860 

545 

465 

80 

1,960 

570 

490 

80 

2,020 

585 

505 

80 


Since a linear relationship is assumed, it is possible to establish the cost-volume 
relationship by choosing a high and a low point for both volume and cost and 
then computing the rate of change. For example, as hours increase from 1,680 
to 2,020, variable cost increases from $420 to S505. Thus, as hours increase 340 
hours, cost increases $S5 or 25 cents per hour. The change in cost is the variable 
cost rate. The fixed cost can be determined by using either the high or the low 
point. Thus, the fixed cost is $80 ( 500 — 1,680 X 0.25) . 

$600- 
500 - 

u> 

0 400 - 

01 

I 30o|- 

I 200 ' 

100 



Total 

Cost 


Fixed 

Cost 


0 


5 * lb ' 15 ZO 25 * 30 35 40 45 50 

Direct Labor Hours (in hundreds) 

Fig. 7. Statistical Bcattergraph. 
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Scattergraph Method. This is a statistical method where a line is fitted to a 
series of data by observation. The slope of the line chosen represents the variable 
cost per unit while the Y-axis intercept of the cost line represents the fixed 
element of cost. In this method the volume is measured along the X-axis and 
the total cost is measured along the Y-axis. Several different combinations of cost 
and volume are then plotted on the graph and the cost function is drawn. Fig. 7 
is a statistical scattergraph (sometimes called a "scatter diagram" or "scatter 
chart") which is plotted from the data given in the accompanying table. 



Direct 

Total Cost of 

Month 

Labor Hours 

Electric Power 

Januarv 

1,250 

$ 300 

F pbruarv 

3,000 

425 

March 

2,750 

375 

April 

2,500 

350 

May 

2.250 

360 

.Timp 

2,000 

375 

Julv 

3,250 

365 

August 

1.750 

300 

September 

1,500 

300 

October 

1,750 

325 

November 

2,175 

300 

December 

1,125 

250 

Totals 

. . . . 25,300 

$4,025 


Each dot on the chart in Fig. 7 represents the power eo>t for a particular 
month. The total cost line is drawn by visual inspection. The slope of this line is 
the variable cost per hour of direct labor. The Y-intercept of this line i« ?20n and 
represents the fixed element in the power cost. The variable element can be 
determined by using either of the following methods: 

1. Variable cost rate determined from the total cost line. If high and low valups 
are read from the cost line, at 1,500 hours, the cost is S300; anrl at 3.000 hours, 
the cost is approximately $380. Thus, as hours are increiis'pd hy 1.500, the cost 
increases $80. The variable cost rate per hour is $80 per 1.500 hoiira or 5% 
cents per hour. 

2. Variable cost rate determined from the source data. The total cost per year 
is $4,025, of which $2,400 (12 months X $200) is lixed. The variable cost is 
$1,625 ($4,025 — $2,400), which givp.s a vanjd)lr cost r:it[’ of :i]i|)roximatply 6.4 
cents ($1,625 per 25,300 hours) per direct labor hour. 

The difference in the Anriable co'^t rate derivcfl by thc.se two methods is clue to 
the total cost line being fitted to the data by observation. However, the ad- 
vantage of the scattergraph method is speed and simplicity rather than accuracy. 

Least-Squares Method. The method of least squares can be used to fit a 
regression line to the type of cost-volume data given with Fig. 7. This method 
makes use of the straight line formula, = a + bX where a is the fixed element of 
cost and b is the degree of variability. The regression line may be determined 
follows: The slope of the cost line b is equal to 2x]//Sa:“ where x = the deviation 
from the average of the volume X, and y — the deviation from the average of the 
cost Y. 

Af^r th^ slope has been computed, it can be substituted in the formula 
a = F — bX. The numerical figure may then be found for a, which is the element 
of fixed cost. 
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The example here (.see accompanying table), adapted from Matz-Curry-Frank 
(Cost Accounting) is used to illustrate the least-squares method. 


Col. 1 

Col. 2 

Col. 3 

Col. 4 

Col. 5 

Deviatiuii 

Col. 6 

Col. 7 




Deviation 

from 




DiriM'l 

(‘ii'it 

fruni 

AveragB uf 

X- 

xy 

Month 

[jihrir 

ol 

AvtTaRp of 

9570 Li^ht 

(Col. 4 

(Col. 4 

]ilMII s 

l.iRht 

3.1,000 lluui<j * 

C’lKSt t 

SquarL'd) 

X Col. 5) 


(imnv) 

Y 

(Tol. 2 

(Cnl. 3 

(OOD.OOO’h) 

(OOO’s) 


X 


— 3.5,000) 

I 

- 1.570) 

y 



January 

34 

$ 640 

-1.000 

S 76 

1 

-70 

February 

30 

620 

-5,000 

50 

25 

-250 

March 

34 

620 

-1,000 

50 

1 

-50 

April 

. 30 

500 

4,000 

20 

16 

80 

May 

. 42 

500 

7,000 

-70 

49 

-490 

June 

. 32 

530 

-3,000 

-40 

9 

120 

Jiilv 

, 26 

500 

-f),000 

-70 

81 

630 

August 

. 26 

500 

-9,000 

-70 

81 

630 

September 

31 

530 

-4,000 

-40 

16 

160 

October 

35 

550 


-20 

0 

0 

November 

43 

580 

8.000 

10 

64 

80 

December . . . 

48 

680 

13.000 

no 

169 

1.430 

Totals 

. . 420 

$6,840 

0 

0 

512 

2,270 


* AvtTaKP of iliipri lalirjr liuurs is. 420,000 12 = 35,000. 

t Averiine of ni'.l m ?G,S4(I 12 = |57lJ 

The variable and fixed costs can be coiuputcil as follows: 

1. Vana})lr vn-\ = 'lx" = 2.270 5l2,m0 = |>pr 1,000 labor houi-.s or 

$0.0044 I)pr lMl)or hour. 

2. Fixi'il forti = $570 — (.0044 X liS.OOO) ~ $416. The formula for the cost of 
light in this I'xiuiiiih' is as follows: 

Total posi of light = $416 + .0044 per direct labor hour. 

The rcgrc.^sioii line dpteriniiied by me:in.> of ihi.s straight line formula pxpres.=;e.'= 
the average relationship of the co.'-t data given the direct labor hours. The actual 
cost in any sjiecific month, however, may vary cunsiderabh' from the line and 
cannot be derived directly by mean.'- of the formula. 

Devine (Co.st Accounting and Analy.^i.'-) iioints out: 

A statistical measure of the reliability of the estimate may be taken by using the 
standard error of e.^tiniate. The formula for thi.« niea.surp is V2(K — Vef^Jn, where 
Y is the amuuiit of the actual expense at all observed levels of output, and Tc is the 
amount of exiieii'-e shown by the estimating line or equation .at each level, and n is 
one les.s than the number of actual observation.'^. 

Analytical Method. The three method.s jireviously discussed for separating 
variabh- and fixial coMs rely on historical cost. As such, they may not be useful 
in cases where (1) there is no historical cost data available, or (2) the past cost 
data are iiiireli.ible because of changed conditions, such as a change in the state 
of technology. In such rases the analytical method may be used. This method is 
sometimes referred to as the industrial engineering approach. 

Industrial engineers, along with members of the accounting and budget staff, 
study each activity or job in an attempt to (1) discover the best method of per- 
forming the function, and (2) establish the cost of performance. The use of this 
method is described in NAA Research Series No. 10 (NAA Bulletin, vol. 30) : 
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Where no past experience is available, as with a new product, plant, or method, 
this approach can be applied to estimate the changes in cost that will accompany 
changes in volume. Foremen and supervisory personnel with direct responsibility 
under the budgets usually work with the industrial engineering staff in preparation of 
budgets by this method. The results are in effect standards, flexible with volume. 
Requirements for the most important cost factors are usually expressed in physical 
quantities (i.e., pounds of material, hours of labor, number of foremen, etc.). These 
physical budgets are then converted to dollar budgets by multiplying qiiiintities by 
standard or anticipated prices. 

LIMITATIONS OF USEFULNESS OF VARIABLE AND FIXED 
COSTS. There are some severe limitations on the usefulness of the variable anil 
fixed cost classifications. Most of these limitations are due to the fact that co.'^t 
is affected by many factors other than volume. The problems caused by these 
other factors make it difficult to measure variable and fixed costs with a hiffh 
degree of accuracy. When linear functions are assumed and some method sucli 
as the least squares method is used, the cost function is a function of volume 
plus several other factors. The usefulness of such a function in making volume 
decisions is therefore severely impaired. 

W'yer (NAA Bulletin, vol. 38) sa^'s, “The division of cohts into categoric.- of 
fixed and directly variable is a dangerous and misused concept, a veritable myth 
under the searchlight of considered analysis.^’ Ilis major complaint is not so much 
with this classification of cost as with the assumption that cost-volume relation- 
ships are usually characterized by straight lines. This is a measurement problem, 
however, and not necessarily a shortcoming of the classification concept it.-elf. 
Wyer suggests that the straight line measurements of variable and fixed costs arc 
limited by: 

1. Time. 

2. A given capacity range. 

3. Price indices. 

4. Managerial derision. 

5. Product specification. 

6. Product mix. 

The Committee on Re.-earch of the National As.-ociation of Accountants (NAA 
Research Scries No. 16, NAA Bulletin, vol. 30) emphasizes the need for intelligent 
interpretation of historical cost behavior: 

Actual experience with historical co.st data show.- that correlatiDns with volume arc 
often poor as indicated by a more or le.ss random arrangeinent of the plotted points 
on the scatterehart. This i.s explained by the fad that niimernu.s factors in addition 
to volume cause cost.s to vary. In a .study of co.st-v oliime relationshiiis it is necessary 
to assume that these nonvolume factors affecting costs will remain cnn^^lant for the 
period during which the conidusions are to be aiiplied. Among the other such factois 
which cause costs to vary are: (1) changes in plant and equipment; (2) change.s in 
products made, materials used, or methods of manufacture; (3) changes in organiza- 
tion, personnel, working hours or condition.-', and efficiency; (4) change.s in prices 
paid for cost factors; (5) changes in managerial policy toward costs; (6) lag between 
incurrence of costs and reporting of production; and (7) random influences such a*s 
strikes, weather, and wars. 

Concurrent operation of the above li.sted factors on cosls tends to obscure the 
fluctuations due to volume alone. Hence some adjustment or selection of data is 
usually required before the rate at which cost should vary with volume can be 
established. 

Other limitations on the use of the variable-fixed classifications are due to the 
heavy reliance on historical cost. Decision making is concerned with the future, 
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and historical costs can he used only as a ^ide to what the future holds. In a 
good many instances this guide has been very inadequate, even though at the time 
the decision was made, the information appeared to be reliable. 

Vatter (The Journal of Business, vol. 43) says 

The separation of these two kinds of cost is admittedly somewhat imperfect, since 
often the net effects of output variations can be isolated with precision only by 
extended analysis — perhaps partial correlation techniques arc required to establish 
Mich relations. But it is nevertheless true that categories of fixed and variable costs 
have been employed for budgeting purposes with quite satisfactory results, even 
tliough the relationships were determined by the use of simple techniques. 

For further discussion, sec “Other Cost Classifications for Decision Making” in 
this section. 


Collecting Manufacturing Overhead Data 

COLLECTION OF DATA IN FORMAL COST RECORDS. The col- 
lection of cost data in the formal records presents several difficult problems. 
There are so many varied potential uses of cost data for managerial decision- 
making purposes that it is almost impossible to anticipate them at the time the 
system is set up. Gillespie (Cost Accounting and Control) says, “The cost man 
will have to decide whether to do the extra work of recording required to keep 
the additional accounts or to do the analysis which will otherwise be required, 
by digging into the accounts after the end of each month, when the manager 
begins to ask questions.” 

The most complete method of making a managerial decision is to project the 
complete profit picture as it i.s affected by all the various alternatives. This is 
seldom a practical approach, and the short cut that is usually relied on is the 
comparison of cost figures which are readily available either from special analysis 
or from the existing records. There may be a temptation on the part of managers 
to use cost figures for purposes for which they were not intended; in so doing, 
the managers may misinterpret the effect of the various alternatives on the profit. 

A cost system set up primarily for inventory costing or control may be quite 
unsatisfactory in fiiriii^liinc data for ib'cl^ion making unless some changes are 
made. If mi>interi)retation is to be avoided in derision making, a special cost 
system may be dc'^irable. The accountant may establish the primary need for 
information and biiihl the system around this need. The alternative to a special 
system is to consider the potential use of the data as the requests are received and 
to conduct a special analysis for each request. 

COLLECTION OF DATA FOR DECISION-MAKING PROBLEMS. 

If the cost system is set uji especially for inventory costing, it may be desirable to 
require a special analysis for each decision-making problem. This method forces 
an evaluation of the reaflily available ro<t information to see if it will fit the need 
of the requesting deiiartment. This system has another advantage of forcing the 
requesting department to state specifically the use of the cost figure; in so doing, 
the user mav specify the exact type of cost information he thinks is pertinent 
to the problem at hand. The disadvantage of this system is the increased cost of 
obtaining information. 

A variation of this proreilure would be to design the cost system with decision 
making in mind. No one decision, however, would predominate; thus, informa- 
tion and data would be recorded in their basic, natural state. The recording 
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procedure could be very flexible and would contain no allocations or reallocations 
of data to departments and products, etc. As the need for information arose, a 
special analysis could be made, but the basic data would have to be gathereil 
especially for decision-making problems rather than for inventory or control 
problems. Since the use of the data must be specified for each information 
request, the chances of obtaining good cost information would be imjirovrfl; no 
cost figure would be computed before it was specifically requestetl. 

STEPS IN ACCOUNTING FOR MANUFACTURING OVERHEAD. 

The following steps are involved in accounting for manufacturing overhead cost : 

1. Analyzing the cost transaciions. 

2. Entering the cost transaction on original records and summary sheets. 

3. Journalizing the cost transactions. 

4. Posting cost transactions to subsidiary ledgers. 

5. Posting the transactions to the Manufacturing Cost Control account. 

6. Proving the* balance in the subsidiary ledger against the control account and 
tracing it through to the cost distribution sheet at the end of each accounting 
period. 

7. Spreading the totals of direct charges over all departments affected thereby. 

8. Distributing service department costa to other departments. 

9. Applying costs to products. 

Several of the above steps, while necessary for inventory costing or control, may 
not be necessary for decision-making. 

No uniform plan is followed by industrial concerns for acciinudating overheail 
costs. While there is a general pattern or routine procedure to be followed in cost 
accumulation, there are many recording methods which can be em])loyed. Many 
cost systems in operation utilize a combination of the two basic idaii.*' — the 
of manual methods or machine methods. 

SOURCE, OR BASIC, DOCUMENTS. Certain source, or ba>ir, docu- 
ments are u.^ed in the accumulation of manufacturing overheail. There are 
different documents that can be used, four of which are illustrated here: 

1. Purchase vouchers. 

2. Stores requisitions. 

3. Labor time tickets. 

4. Repair and maintenance ordeis. 

These source documents provide a record of the cost transactions which must bi* 
analyzed and accumulated in the proper account. To obtain accurate and useful 
information, it is necessary that the.se transactions be properly classified at their 
inception. Those charged with this duty muA be thoroughly familiar with tin* 
names and code numbers of cost accounts a.s well as with the purpose or function 
of each account. An accounting manual mii.'^t be provided if nccessar}’. 

Purchase Vouchers. Factory cost transactions recorded on purchase voucIuts 
are those which represent charges in their entirety to the current month’s opera- 
tions and which increase obligations to outside creditor.'?. These transactions an* 
evidenced by vendors’ invoices which are analyzed and classified in accordance 
with the chart of accounts and the accounting manual. The specific account 
charge is indicated by account number on the invoice. In addition, if a cost 
charge can be specifically identified with a particular department, it is also indi- 
cated on the purchase voucher. This voucher is the basis for payment and may 
be combined with the check in the form of a remittance statement (Fig. 8). 
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From the viewpoint of cost accumulation and distribution, account distribution 
columns are the most important columns in the remittance part of the purchase 
voucher check. The subsequent posting of this information to other accounts is 
made on the basis of the purchase voucher. 

Stores Requisitions. Stores requisitions cover cost charges made for items 
drawn from the stores and supplies inventory. Foremen, factory department 
heads, and their assistants are designated as the responsible persons to write 
requisitions. The requisitions should specify the account, I'ode number, and 
department to which the cost applies (Fig. 0). 
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Fig. 9. Stores requisition for indirect materials and supplies. 


When an extensive departmental and subaccount chart of cost accoiint> i.^ used, 
it is preferable to employ cost requisitions that contain only one item; the reason 
lies in the fact that several items may affect several account numbers, both as to 
debits and credits. 

Cost accounts commonly affected by transactions involving stores requisition^ 
are such items as fuel, lubricants, miscellaneous factory supplies, refractor\^ 
materials, repair materials, shop office supplies, and small tools. (For a rletailnd 
discussion of materials accounting, sec section on Materials.) 

Labor Time Tickets. Labor time tickets are used for time worked by indirect 
laborers who are paid on an hourly rate basis. The timekeeper or workmen must 
be instructed to indicate pertinent data on the daily time ticket so that the 
proper factory cost accounts are charged for their time. These data inrliulc the 
indirect-labor occupation name and code number (or the cost code number) and 
the department to which the indirect labor applies (Fig. 10) . 

These labor time tickets serve as a basis for charging the labor to the various 
departments on a direct basis. If a workman works in more than one department, 
this time ticket information is used to assign his labor cost between the two or 
more departments. (For a detailed discussion of labor accounting, see section on 
Labor Costs.) 

Repair and Maintenance Orders. Factory cost transactions pertaining to 
repair and maintenance work may be recorded on special service repair orders. 
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Fig. 10. Indirect labor time ticket. 

Tliitf form i;^ illusl rated in Fip;. 11. Some of the cost accounts that may be affected 
by transactions recorded on repair and maintenance orders are: 

1. Maintenance of factory automobiles. 

2. Maintenance of factory buildings, grounds, and equipment. 

3. Maintenance of roadways and railroad sidings. 

4. Repairs of factory buildings, nquipiiient, and machinery. 



Fig. 11. Repair and maintenance order. 
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The repair and maintenance order is used much like the stores requisition. The 
department or individual requesting the repair and mLaintenance service uses this 
order as a basis for requisitioning the service from the repair and maintenance 
department. The order can then be used, after it has been properly completed by 
the repair department, as a basis for making charges to other service and produc- 
ing departments. Such a charge is necessary for inventory costing and also for 
control accounting. 

BOOKS OF ORIGINAL ENTRY. The following books of original entry 
are used in the accumulation of manufacturing overhead cost; 

1. Voucher register. 

2. General journal. 

3. Factory journal. 

The form of the books of original entry depends on the basic plan for the 
accumulation of overhead costs in the control account. If there is only one cost 
control account, only one column needs to be provided in the voucher register 
and other books of original entry in which costs are recorded. Where dejjart- 
mental cost control accounts are used, there are as many columns provided in the 
voucher register and other books as there are control accounts. 

Voucher Register. Transactions w'hich represent contracts with outsiders are 
recorded in the voucher register. The voucher register, for control puri)Dscs, 
usually contains all transactions which ultimately result in a cash expeiiiliture. 
The voucher can be prepared and posted when the goods or services are received, 
such as when supplies or materials arc purchased; or the voucher can be j)re- 
pared and posted only when the payment is made, such as when certain supple- 
mentary payroll taxes are paid. 

The posting media to the voucher register i> either the purcha^e voucher dis- 
cussed earlier (Fig. 8) or ^ome type of general voucher (Fig. 12) which can 
be used in lieu of a purchase voucher. Regardless of the tyjie of voucher u^cd, the 
distribution of the cost is .shown, and the debit entry i^ either made to one manu- 



VOUCHER 
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No._ 
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Date. 
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Debit: 502 Small Tools: 


Credit: 


Department 90 
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Department 92 
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Account 


500 Manufacturing overhead 

£1^919^ 

201 Vouchers Payable $1,919.24 
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Fig. 12. Voucher showing account distribution. 
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facturing overhead cost control account or distributed between the depart- 
mental or other possible control accounts. 

Fig. 12 could be recorded in the voucher register as follows: 

1. The total of the voucher ($1 ,91 9.24) is debited to Account 500, Manufacturing 
Overhead. Subaccount 502 is debited in the manufacturing overhead ledger. 

2. The credit is made to Account 201, Vouchers Payable, for the total amount. 

3. The departmental cost distribution .shown on the general voucher provides the 
necessary analysis for posting to detailed cost accounts contained in the depart- 
mental cost ledger or the cost distribution sheet. 

Notice that this recording procedure could be varied so that departmental 
control accounts would appear in the voucher register. The subsidiary informa- 
tion would then have to be posted to a Small Tools subsidiary account maintained 
fur each department. Also note that the general voucher contains both a debit 
and credit column so that it can be used to record any type of purchase or 
payment transaction. 

General Journal. Many of the manufacturing overhead transactions are ac- 
cumulated through the general journal. The general journal may contain a special 
column for Manufacturing Overhead, w’here overhead transactions are entered 
and aecunuilated until the end of the accounting period and are then posted in 
total to the Manufacturing Overhead Control account and to the subsidiary 
records. 

A journal voucher (Fig. 13) may be used in lieu of or as a supplement to the 
general journal. A single journal entry is placed on each journal voucher sheet, 
from which postings arc made to the appropriate ledger and subsidiary accounts. 
The journal vouchers are then filed away and become the general journal record. 
Cost transactions for which journal ciitric'^ are made on journal vouchers are 
jirmcipally end-of-moiith factory overhead adjustments. Some typical transac- 
tions are li.sterl below: 

1. Chargr.N lo Indui cl Labor Cost account, taken from indirect labor distribu- 
tion suiniiiary. 

2. Spoilage cost^ obiained from dcfeetive work tickets. 

3. Mainleiianee aiul ii’iiair cliarges preiiaied from repair orders. 

4. Deprecialinn charges obtained from plant equipment ledger records and depre- 
ciation analysis work-sheet records. 

5. Properly inMiiaiue and taxes taken from work-sheet analyses. 

The supporting evidence for the journal entry appearing on each journal 
voucher is representeil by a variety of forni'^, the most common of which are 
(1) adding machine tajics which list figures taken from original or summary 
records, (2) engineer.s’ report'^, and (3) variniiv co'-t-department work-.'sheet 
analyses. 

Fig. 13 is a tjiiical journal voucher. In jio.'-tiiig this voucher, the credit is 
made to the Factory I’ayroll account which was used to record the payroll; the 
ilebit records the distribution of the payroll accumulated and paid during the 
period. 

Factory Journal. A factory journal facilitates the posting process where the 
cost system provides for cost accounts to be kept in a separate factory ledger 
rather than in a general ledger. In such a case all cost transactions entered in 
the general journal or on journal vouchers involving factory cost accounts are 
entered in the factory journal or on factory journal vouchers. These factory 
journals are then posted to the factory ledger. In order to avoid duplication in 




Fig. 13. Journal voucher. 
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recording and to provide for self-balancing records, reciprocal accounts are 
often used. A general ledger reciprocal account appears in the factory journal, 
anti a factory ledger reciprocal account appears in the general books, possibly in 
the voucher register. This procedure allows the factory cost clerk to report the 
cost part of a transaction while the general office reports the liability aspect of 
the transaction on the general books. (For further discussion and illustration of 
a factory journal and ledger see section on Basic Cost Records.) 

SUBSIDIARY RECORDS FOR SUMMARIZING MANUFACTUR- 
ING OVERHEAD. There are several subsidiary records prepared by the cost 
nr general accounting department to provide information for monthly entries in 
the various journals mentioned earlier. For example, the monthly or yearly adjust- 
ment for depreciation, insurance, patent amortization, and other such adjust- 
ments are made in the general journal. However, the information for the entries 
must be summarized on some basic subsidiary record. There are many such 
.subsidiary records, and they are used whenever they are found to be convenient. 
Where monthly journal entries are a composite of much detailed information, 
such records are probably necessary. 

C^ertain of these basic subsidiary records may be kept for control reasons as 
well as for providing information for journal entries. The plant records, which 
arc used to furnish depreciation information, may also be used as a type of 
physical property inventory record and thus provide certain physical controls 
over the property. 

Of the many po.^sible subsidiary records, the insurance register, the plant 
register, and the patent register will be discussed here. 

Insurance Register. An insurance register provides a detailed record of each 
policy to show (1) the period write-off of prepaid in.^urance, (2) the end-of-month 
jirepaul insurance to be shown on the balance sheet, 13) the insurance cost dis- 
tribution to different departments or processes, and (4) the information on each 
liolicy, which might be used in making decisions regarding the proper amount of 
insurance. For example, the policy expiration dates shown in the register can 
be used to make certain that adequate insurance protection is maintained at all 
limes. 

Fig. 14 illustrates a possible form that might be ii^ed for an insurance register. 
The left half of the form provide.^ the necessary identification of each policy, the 
information on new jiolicies purchased during the period, and the iinexpired 
amount of prepaid insurance at the beginning of the period. The right half of 
the register provides space for a complete month-by-month record of write-offs 
and a final summary of total expired and total unexpired insurance at the end 
of the year. The sum of the last two columns should, of course, equal the sum of 
the new insurance purchases and the total brought forward from the prior year. 
This information provides a check on the accuracy of the detailed computations 
for write-offs. The policies can be grouped according to the type of coverage. 
(If there are many policies, each type may be listed on a separate page.) By 
grouping policies in this manner, each group or page refers to a specific cost or 
exiiense account. This grouping may not eliminate the need for further analysis. 

Plant Register. The plant register, sometimes called the equipment ledger, 
is a .subsidiary rccorrl that jirovidcs details supporting the fixed asset control ac- 
counts for plant buildings, machinery and equipment, and other tangible fixed 
a.ssets subject to depreciation. This record is usually designed in loose-leaf form 
for use in binders, as a card for file drawers, or as a tabulating card. The 
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principal items provided for on the plant register are factors which record the 
original cost of the asset and the depreciation applicable thereto. The reverse side 
of the ledger card usually provides space for a repair and maintenance record. 
Such a record also serves as a physical perpetual inventory. The Accountants’ 
Handbook (Wixon, ed.) gives a detailed discussion of possible records that 
could be used for fixed assets. 

The original cost of equipment includes the invoice price, transportation and 
handling charges, materials and labor costs incurred in its installation, and any 
other cost incurred prior to placing the machine in operation. The total cost, less 
scrap value, becomes the basis for computing the annual depreciation charges. 
The latter is usually divided by 12 to provide the monthly depreciation cost. In 
practice, the scrap value* is often disregarded. The totals of the monthly depre- 
ciation figures for fixed assets may be recorded on cost department summary 
records to form the basis for the end-of-month depreciation-adjusting journal 
entry. The columnar headings for this type of summary work sheet could be: 

1. Name of asset (including an identification number if necessary). 

2. Date acquired. 

3. Estimated life. 

4. Depreciation: rate, annual amount, monthly amount. 

5. Accrued depreciation allowance. 

6. Undepreciated cost. 

Separate columns may be pro\nded for each month, since there may be some 
additions to, or deletions from, the list of depreciable assets. In practice, however, 
such monthly columns may be unnecessary. To speed up monthly statements, 
month-end adjustments are reduced as far as ])ossiblp to a fixed routine. For 
depreciation, an average amount may be charged monthly, with a final adju'^t- 
ment made at the end of the year based on a more exact conij)utation revealed 
by the plant register. 

Patent Register. The patent register is a subsidiary ledger in which are kept 
the details necessary to account for and control each jiatent. As a patent i^ 
capitalized in the general ledger account, an auxiliary record is prepared for tlu' 
patent register (Fig. 15). ^lonthly patent amortization cost on each ]iMteiit a^ 
obtained from the patent register, is accumulated on a work sheet similar to that 
used to summarize depreciation charges. Thi.« type of record may be maintained 
for control purposes catu though the patent is not capitalized or is completely 
written off. 

LEDGER SUMMARY OF MANUFACTURING OVERHEAD. The 

book of accounts for summarizing manufacturing overhead can take the form of 
either (1) the general ledger or (2) the factory leilgnr. 

General Ledger. The general ledger encountered in accounting for manufac- 
turing overhead is no different from the general ledger used for other accounting 
purposes. It is a collection of accounts which ia used to summarize various totaN 
for an accounting period or to reflect certain account balances at the end of a 
period. If manufacturing overhead is summarized in the general ledger, it is 
necessary to include certain cost accounts together with the general acronnt=;. 
The choice of the accounts to be included depends on the amount of .'subsidiary 
and detailed information called for, as well as what part of this detail is to appear 
in the form of subsidiary records outside the general ledger. 

Factory Ledger. A factory ledger is sometimes used together with the general 
ledger in accounting for the entire business unit. The cost accounts as well as any 
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Fig. 15. Patent register. 


otht'r :uTOunt.« which ijcrtain to the factory operation may be extracted from 
the general ledger and included in a separate factory ledger. Matz-Curry-Frank 
(Co.'»t Accounting) state: 

It IS not uncommon for admini.^trativc, sales, and accounting offices to be far 
remov'rd from factory sites, and of course the same company may operate several 
factorirs or sales offices in different parts of the country. If the factory is located 
some distance fiom the offices or if the manufacturing requires a great number of 
accounts, it becomes practical to do a portion of the accounting at the factory. 

The choice of accounts to be included in the factory ledger depends on the 
individual situation. If sales are made from the factoiy', and the billing is done 
by the individual units of the business, there is a need for such accounts as Cash, 
Accounts Receivable, Sales, and related accounts in the factory ledger. If these 
functions are performed by the home office, however, there is no need for these 
accounts to appear in the factory accounting system. The business has the same 
type of choice regarding the payment of the factory payroll; i.e., the payroll 
can be paid by the factory or by the general office. 

The factory ledger usually includes a General Ledger account, and the general 
ledger usually includes a Factory Ledger account. Such a procedure permits 
the two ledgers to be self-balancing and yet makes it unnecessary to duplicate 
accounts in the two records. When the statements are prepared for the entire 
business unit, these two reciprocal .iccouiits are eliminated. (For further discus- 
sion and illu>tratiDn of a factory journal and ledger see section on Basic Cost 
Records.) 

Structure of Ledger Accounts. In general, the structure of cost accounts in 
the ledger may be developed by : 

1. Including a cost account for each object of cost expenditure in the ledger to 
serve as a control account. A summary account. Manufacturing Overhead, can 
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be used for closing purposes. The various subsidiary records under this pro- 
cedure can be used to collect departmental cost detail. A Standing Order 
form may be used as such a subsidiary record. 

2. Including only one Manufacturing Overhead Control account in the ledger and 
collecting all detailed information in a subsidiary record. The subsidiary 
record in this case can be a Manufacturing Cost ledger in which an account 
appears for each item of coat classified on an object of expenditure basis. If 
departmental cost information is collected^ a Standing Order form similar to 
the one shown in Fig. 4 can be used. 

The second procedure specified is illustrated by Figs. IG, 17, and 18. The 
account shown in Fig. 16 would serve as the Manufacturing Overhead Control 
account and would be tl^e only overhead account in the ledger. Postings to this 
account would be made from the voucher regi.'^ter (V) and the various journal 
vouchers (JV). The subsidiary information, which is a list of accounts by object 
of expenditure, appears in the manufacturing overhead cost ledger (Fig. 17). If 
departmental information is required, another subsidiary record nuu^t be used 
containing the type of information illustrated in Fig. IS for one department. 


19 500 Manufacturing Overhead (Control) 


Jan. ai VI 1 6,550 24 

31 JVl 2 968 65 

31 JV2 386 00 

31 JV3 802 64 

31 JV4 2,401 89 

31 JV5 20,990 00 

31 JV0 4,146 85 

31 JV7 4,075.60 

31 JV8 420 no 

31 JV9 25,129 18 

31 JVIO 1,409 00 

31 JVll 1,475 00 

31 JV12 723 33 

31 JV13 433 33 


577,911.71 


Fig- 16 . Manufacturing overhead cost control account. 


Under the first procedure mentioned, the accounts in Fig. 17 would appear in 
the general or factory ledgers, and the Manufacturing Overhearl account (Fig. 
16) would be used only as a summary account in the ledger. In such a system, 
the Manufacturing Overhead Cost account would ])robably be u<ed a« a Manu- 
facturing Overhead Applied account, where the credit side woiihl be used to record 
the application of overhead and the debit side would be used to summarize the 
actual overhead. If the need for departmental cost information i< to be satisfied, 
a type of subsidiary record, illustrated in Fig. 18 for the engineering department, 
could be used. 

USE OF MECHANICAL EQUIPMENT. The u^e of mechanical equip- 
ment to aid in the accumulation of manufacturing overhead may range from 
the use of a single adding machine to the use of an integrated data-processing 
system. It is difficult to imagine a modern office without several machines to aid 
in the recording of various types of data. The nature of the machine's as well as 
the amount of recording done by machines rather than by manual method^ 
depends on many factors, among which are the size of the organization, the 
desired information, the complexity of the accumulation problem, and the volume 
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For January, 1B_ 


501 Factory Supplies || 

502 Small Tools 

JVl $2p969.65 

503 Factory Oi 

fice Supplies 

VI $1,919.24 1 

504 

Fuel 

e Work Losses 

VI $ 200.79 

505 W 

ater 

VI $3.650.00| 

506 Defectlv 

JV2 $ 306.00 

507 Repair Mate 

rial Equipment 

JVS $ 902.64 

508 Repair Li 

ibor, Equipment 

JV4 $2,401.09 1 

509 Miscellaneous Factory Supplies 

JVS $4.500.00| 

510 Workmen’s Compensation 
Insurance 

VI $ 400.21 

511 Social Set 

:urity Taxes 

JV6 $4,146.85 

512 Mater 

ial Handlers 

JV7 $4,075.60 

513 He 

Ipers 

JVS $2,400.00 

514 Servic 

;e Attendants 

JV5 $3,200.00 

530 Fo] 

remen 

JVS $4,240.00 

531 Departm 
Assi 

sntal Heads and 
stants 

JV5 $5,100.00 

532 Factory 0 

ffice Clerks 

JVS $3,450.00 

550 Medi 

cal Services 

JV5 ^,100.00 

551 Patents A 

mortization 

VI $ 300.00 1 

552 Depreciation, Building 

JVS $ 420.00 

553 Depreciati 

m, Equipment 

JV9 $2,250.00 

554 Insura 

lice. Building 

JV9 $22,079.10 

555 Insurance 

!, Equipment 

JVIO $ 147.00 

556 Taxes, Building 

JVIO $1,262.00 

557 Maintenar 

Lce, Building 

JVll $1,475.00 

559 Rellr 

ling Expense 

JV12 $ 723.33 


JV13 $ 433.33 



Fig. 17. Manufacturing overhead cost ledger. 
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of data to be handled. Usually, the smaller the office, the greater the reliance on 
simple, multi-purpose mechanical aids. This type of simplicity makes it possible 
for all personnel to operate the machines, and the cost of maintenance and repair 
is usually less than on the complicated type of data-processing equipment. 

01 Engineering Cost 


19 - 

Jan. 5 Factory office supplies ..VI I 127.90 
31 Miscellaneous factory ex- 
penses VI 22.93 

31 Workmen’s compensation 

insurance JV6 70.50 

31 Social security taxes .... JV7 102.00 

31 Dept, salaries JV5 1,050.00 

81 Factory clerks JV5 1,500.00 

31 Depreciation, building .. JVO 120.00 

31 Depreciation, equipment. JVO 160.07 

31 Insurance, equipment ... JVIO 0.00 

31 Insurance, building JVIO 8.00 

31 Taxes, building JVll 80.00 

31 Repairs and maintenance, 

building JV12 40.00 

33,300.00 


Fig. 18. Engineering cost account. 

To select the proper type of equipment to be used, some kind of feasibility 
study is usually required. Some of the important factors to be ronsidererl in the 
selection of equipment are: 

1. The cost of the equipment. 

2. The estimated economies of operation. 

3. The availability of the equipment and repair and maintenance service. 

4. The compatibility of the new equipment with existing equipment. 

5. The flexibility of the equipment in term.'? of rapai’ity and work srheduling. 

6. The previous experience of the company in using equipment. 

7. Employee preferences and morale. 

For a further discussion of feasibility studies and factors in selection of machine 
applications, see section on Basic Cost Records. 

In recent years there has been a marked trend in some companies toward an 
integrated data-processing system. If such a system is contemplated, factor 
(5) becomes a very important consideration in the selection of equipment. Th(‘ 
objective of such an integrated system is to coordinate all machines so that the 
data arc processed in a continuous and automatic manner; i.e., (1) the original 
data are recorded at their point of origin in a mechanieal form, (2) the data are 
processed exclusively in a mechanical manner, and (3) all processing of data 
is integrated so that the original data in mechanical form serve all subseq\ient 
applications. The mechanical handling of data, without manual intervention to 
handwrite or key punch, is the characteristic that distinguishes an integrated 
data-processing system from other systems which are only partially integrated. 

FLEXIBILITY OF MACHINE RECORDS. The many potential uses of 
accounting data place a premium on flexibility. Goetz (Management Plannins 
and Control) points out that one method of obtaining the desired flexibility is 
through the use of various types of mechanical equipment. Whether the system 
is an integrated one or consists of only a small amount of mechanical equipment, 
the flexibility of the system is improved. For example, if punched cards are 




COLLECTING OVERHEAD DATA 


7-59 


used, they can be punched so that each part of the transaction is recorded 
separately (if the transaction is nonhomogeneous) ; yet the entire transaction 
can be punched on each card. The data can then be summarized in a variety of 
ways by use of a sorting machine. Once the use of the data is determined, or if 
a special need arises, almost any subtotal of the original data can be computed by 
sorting and re-sorting the cards. 

Use of Tabulating Equipment. Although there are many machine systems 
which can be used for accumulating manufacturing overhead, only the use of 
tabulating equipment and punched cards is described in this section. In such a 
system the punched card can be the sole original record used. Although the 
standard cards are uniform in size, they can be designed in many forms to fit 
the specific needs in accumulating overhead cost. In general, the design of these 
cards provides two basic card styles : 

1. A tabulating card which provides no space for handwriting. It is designed in 
fields or zones (containing a varying number of columns) which provide spaces 
for punching holes that represent the data to be arcounted for. The punching 
is done from some handwritten original record. 

2. The tabulating card may be a dual card. It provides spaces for writing the 
original data or transaction on the card itself, in addition to columns for 
punching handwritten data therein. The dual card may eliminate the need for 
preparing some other preliminary original record. 

In using tabulating equipment, it is necessary to construct a standard set of 
account numbers for overhead accounts. Morris (NAA Bulletin, vol. 37) re- 
ports the experience of one company which established a numbering system con- 
sisting of four digit numbers, of which the first two digits identified the depart- 
ment and the last two digits identified the cost aceount. Account No. Sill in- 
dicated the accounting department (81) and supplies (11), for example. In this 
system, 11 standard accounts which were common to all departments were used: 

01 Payroll 

02 Overtime 

08 Social Security 

09 Telephone, Telegraph, and Expenses 

11 Supplies 

12 Work by Other Departments 

13 Repairs and Maintenance 

14 Research 

15 Sundry 

16 Travel and Entertainment 

20 Obsolete Material 

By using the foregoing eo.'^t elas.^ifications, together with departmental numbers, 
the costs could be summarized on a company-wide basis, and also special reports 
could be prepared for the departmental managers. 

Journalizing. Wilh the u.«c of punched-card accounting, the journal entry is 
replaced by punching the basic data onto the punched card. The source docu- 
ments used as a basis for card punching are usually standardized as much as pos- 
sible so tliat the key punch f)j)eratDr can use the same routine for each punching 
operation. Morris (NAA Bulletin, vol. 37) mentions four basic documents from 
which the key punch ojicrator works. 

1. Vouchers. Vouchers are prepared throughout the plant and are forwarded to 
the accounting department for payment. After payment, the invoices and 
vouchers arc sorted by the accounting department into batches and are sent 
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to the tabulating department where punched cards are prepared. The various 
account numbers are charged and Accounts Payable is credited for the total of 
the batch. 

2. Journal entries. The journal entries are prepared by the arcoiinting depart- 
ment and are forwarded by batches to the tabulating department. The journal 
entry form is very much like a journal voucher. The tabulating department 
returns the information with a ledger control listing to the accounting depart- 
ment. 

3. Work cards. The work cards are made up by individuals performing produc- 
tive work in standard cost departments. This document serves as a basis for 
the payroll charge to jobs and work in process. After the information is 
tabulated from the work cards, a listing of the individual’s time is made by the 
tabulating department; this is checked bark against the individual’s clock 
card. 

4. Cash receipts. At the end of each day, the cash receipts are totaled, and this 
total is used as a control for the bank deposit. A recapitulation of the receipts 
forms the basis for the total debit to Cash, and the individual receipts provide 
information for the credit part of the entry. 

Morris reports that each of these basic documents has a code number which 
appears on the punched card and on any subsequent listings. This, of course, 
provitles a balancing medium. Since the cards are filed according to the type of 
source document, any lost punched cards or errors can be traced by sorting and 
totaling the remaining cards according to category and then romi):iring this total 
with the batch totals. The date punched onto the card is the same as the date on 
the source document; consequently any lost cards can be identified. 

Posting and Summarizing. After the basic information has been iiunched 
into the canl, potting and summarizing the information is merely a matter of 
sorting the cards and tabulating the results. The actual printing nr tabulation 
of the results, done whenever convenient or when the information is needed. In 
the system de.^erilied by Morris, listings ivere made when batches of information 
were processed. The iirinted listings were returned to the account ing dejiartment 
along with the source documents. 

At the end of the accounting period, after all the source documents have been 
processed by the tabulating department, a trial balance can be printed and 
sent to the accounting department. After the various temporary accounts have 
been closed, it is possible for the tabulating department to run the balance sheet 
for the accounting department. By re-sorting the basic information, the depart- 
mental cost and expense summaries can be printed and sent to the department 
heads involved. 

Morris (NAA Bulletin, vol. 37) states: 

When the balance sheet has been prepared and forwarded to the arcoiinting deparl- 
ment, the tabulating department prepare.^ the monthly departmental evpen.'^c state- 
ments for each of the ilepartmenta which are on a budget basis. These departmental 
expense statement,'^ .iliow the budget, actual, over and under, and budget changes for 
the month and year-to-date on each item charged to the department. The depart- 
ment head is also provided with the additional information, listed below, whicli 
supplies the detail of all charges appearing on the expense statements, and the 
accounting department is then furnished with the ledger sheets also enumerated. 

For Operating Departments: 

1. Ledger control listing. 

2. Manufacturing job order listing. 

3. Mechanical job order listing. 

4. Listing of supplies requisitioned from stock room. 
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For Accounting Department: 

1. General ledgers. 

2. Expense ledgers. 

3. Personnel ledgers. 

As can be seen from this discussion, the types of reports that can be prepared 
from the punched cards are almost endless in number. By proper sorting tech- 
niques, information can be prepared for special studies as the need arises. (For a 
more detailed discussion of tabulating methods, see section on Basic Cost Records.) 

ELECTRONIC DATA PROCESSING. The development of the electronic 
computer has opened up a completely new field of possibilities for accumulating 
information. Electronic data processing is one segment of the whole field of 
integrated data processing. Integrated data processing can be achieved through 
the use of electronic machines. 

In describing electronic methods of data processing, Kozmetsky and Kircher 
(Electronic Computers and Management Control) state: "In general, it is usually 
ix)ssible to think of the processing requirements of a company in terms of the 
amount of raw data which must be recorded (input), transmitted and manipu- 
lated (processor), and the reports and records which must be prepared (output). 
In an electronic system, the input media are usually in the form of magnetic 
tai)es, punched cards, or paper tapes. The manipulation function has been 
desrriberl by Haskins (fe Sells (Data Processing by Electronics) as follows: 

In the manipulation function of record keeping, all the assembly, sorting, classifica- 
tion, reference, and arithmetic operations arc performed automatically within the 
components of the system, directed by a series of stored instructions, called a pro- 
gram. It is mainly the ])erformanep of the manipulation function that sets apart the 
electronic system as unifiue, and it is there that the electronic system gains its great- 
est advantage over others. Storage capacities of the system make possible the reten- 
tion of data from master files, carry-forward balances, intermediate results, and the 
like, thus oliviating the need for temporary filing, separate cross references, and other 
manual handling. Access to stored information, intercommunication within the 
system, computation, and the making of decisions — all required in the manipulation 
function — occur at electronic speeds. 

The output j)art of the electronic system is cither in a form suitable for more 
processing only or in the form of iirintrd records. In the first form the output is 
usually on a jnincheil card or a tape and may be used as another input at a later 
time. The printing of terminal reports i.< done by mechanical printers or some 
type of electrical or electronic printer. (See section on Basic Cost Records for 
a more detailed discussion of electronic data processing.) 

Kozmetsky and Kircher (Electronic Computers and IManagement Control) 
state that the following ailvantages, tliroiigh electronic data processing, are pos- 
sible in a system for jdanning and control: 

1. Provide more useful infornuition eoncerning operations, for use in making 
better decisions. 

2. Enable managemenL to relate the procurement, production, and sales programs 
for each division in a way that lesults in the largest profits for the company as 
a whole. 

3. Help management to make the best allocation of financial and other resources. 

4. Eliminate certain management functions and slrengtlien others. 
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Basic Considerations 

ROLE OF OVERHEAD DISTRIBUTION. Careful, accurate distribution 
of manufacturing overhead is fundamental to good cost accounting. It is the area 
where some of the greatest difficulties, both in principle and practice, are encoun- 
ti'red, Blocker and Wcltmer (Cost Accounting) state, . the most complex 
j)roblcms of cost accounting revolve around the measurement and distribution of 
overhead costs.’^ 

The distribution of manufacturing overhead is usually an important link 
between the first step of accumulating overhead costs in the accounts and the 
final step of assigning overhead costs to products on some reasonable basis. 

REASONS FOR DEPARTMENTALIZATION. There are two reasons 
why the departmentalization of factory overhead is desirable: better control and 
better costing of jobs and products. Referring to the first reason, Matz-Curry- 
Frank (Cost Accounting) indicate that closer eontrol is made possible because 
departmentalization of the ro>ts ineiirred ])ut.^ tliciii under the responsibility of a 
foreman or manager. It is believed that better costing of jobs or products grow.s 
out of departmentalization l)ecaiise it makes yio.'^.Mble the allocation or assignment 
of overhead to prodiiption on a departmental rather than a plant-wide basis. 
Only in the rare cases where there is cither only one product, or w’herc all produc- 
ing departments contribute in uniform proportion to the fabrication of every 
product, ran the as>igniuent of all overhead on a plant-wide basis be reliable. 

For a further di.-ciission of departmental versus plant-wide overhpjul rates, 
see Departmentalization of Cost in the section on Accumulation of Manufacturing 
Overhead. 

NATURE AND LIMITATIONS OF OVERHEAD COST DISTRIBU- 
TION. Distribution of manufacturing overhead consists of apportioning or 
assigning the various ovcrheail cost.s to the several departments or otherwise 
defined divisions of the factory. This distribution is followed by a redistribution 
of the costs assigned to certain dejiartments, to the end that all costs are assigned 
to the departnu'nts that physically fabricate the products. The di.stribution may 
be strictly arcortling to the formal departmental arrangement prevailing in the 
plant. Not infrequently, however, this is supplemented in some instances (for 
cost accounting purposes) by ignoring the organizational boundaries and recog- 
nizing, instead, various cost centers that seem to be logical points fof the accu- 
mulation of costs. A department may be subdivided into two or more such cost 
centers for cost accounting purposes. 

Usually the cost centers have a physical reality; sometimes they do not. 
Reitell and Harris (Cost Accounting Principles and Methods) say, “A cost center 
may not be a physical entity. It may occupy no space. It may be a phantom.” 
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An example is occupancy expense or building expense. The account for this 
center can be used to collect or assemble all the costs relating to the occupancy of 
the structure. Grant (Basic Accounting and Cost Accounting) refers to this type 
as a nominal cost center, stating that it is . established for bookkeeping 
convenience to summarize certain closely related expenses.” 

The assignment and reassignment of overhead rosts to the cost centers (whether 
formal departments or divisions of convenience) is complicated by two char- 
acteristics of most overhead costs. They are, by nature, joint or common costs, 
and in addition they have different degrees of variability. A third factor that 
may complicate the distribution process is the desire to apportion the costs on 
the basis of responsibility or controllability. 

Joint Nature of Overhead Costs. The incurrence of an overhead cost either 
benefits more than one department or division or, if limited to a single depart- 
ment, the benefit is common to all the activities wdthin that portion of the plant. 
To some degree, every overhead cost is joint; it is that quality, in fact, that 
makes it overhead. Vatter (Accounting Review, vol. 20) points out that overhead 
costs are joint also in the sense that many such costs are incurred jointly. For 
example, depreciation, insurance, property taxes, and maintenance and repairs 
normally go together. 

Variability of Overhead Costs. Another feature of overhead costs that com- 
plicates their distribution is the fact that some change very little, if at all, from 
period to period regardless of the degree of productive activity; some are almost 
completely fixed as to amount per period within certain ranges of activity; and 
others change as activity or production changes. Depreciation of buildings is a 
good example of the first class, superintendence of the second, and consumption 
of factory supplies the third. 

Controllability of Overhead Costs. The control of manufacturing overhead 
is facilitated if it is distributed or a.^signed on the basis of responsibility for 
incurrence. In this connection the suggestion is made in the Uniform Accounting 
Manual for the Electrical Manufacturing Industry that, “While more than one 
cost center may be established for a supervisor’s activity, generally a cost center 
should not include the activities of more than one supervisor.” The general prin- 
ciple of assigning oAerhead costs on the basis of responsibility cannot always 
dominate, however, since often a cost may be assigned to a department because 
of a benefit received, even though the department manager had no control over 
the incurrence of the cost. Occupancy and general factory administrative 
costs are cases in point. 

Heckert and Willson (Controllership) make the following statement regarding 

the control of service department costs: 

From a rost control viewpoint, the service department supervisor should be held 
responsible for any cost over hi.'? budget. The departments using the services should 
be charged at a standard rate for the actual services u.sed, differentiating between 
the fixed and variable costs, of course. In this manner the using department can be 
held fully responsible for excess service costs in that department, since no share of ihc 
inefficiencies or wastes of the service department are charged against the productive 
department. From the cost control viewpoint, the service supervisor is responsible for 
efficiently operating his department at whatever level of service required by the using 
departments, and as measured by the flexible budget applied to the level of activity. 
The productive depart, mental supervisors, on the other hand, are responsible for the 
quantity of service consumed. 
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For a general discussion of the problems of controlling costs, see the section on 
Cost Control, Budgets, and Reports. 

Allocation of Overhead Costs. The choice of bases for distribution of 

iiiaiiufjicturing overhead is complicated by the nature of the costs and influenced 
by conflicts of purpose. The result falls short of perfection. Paton and Littleton 
(An Introduction to Corporate Accounting Stanilards) observe that, . . cost 
allocation at the best is loaded with assumption and ... in many cases highly 
arbitrary methods of apportionment are employed in practice. Certainly it is wise 
not to take the results of the usual process of internal cost imputation too seri- 
ously.” Goetz (Management Planning and Control) is highly critical of conven- 
tional methods of allocating manufacturing overhead. 

Primary Distribution 

PRIMARY AND SECONDARY DISTRIBUTION DEFINED. The 

primary distribution of overhead consists of assigning, allocating, or apportioning 
the costs, on various bases deemed logical and reasonable, to all the departments, 
divisions, or cost centers of the factory to which they apply. In making the 
primary distribution, the distinction between a producing department, a service 
department, and a nominal department or cost center is of no consequence. 

Secondary cost distribution con.^ists of a redi^tribution of the total costs of 
each service department to producing departments and other service depart- 
ments. Such a distribution constitutes an indirect or redistributed charge to the 
ilepartmont receiving it. There are two basically different procedures followed in 
making service cost distributions. In some cost accounting systems, service 
department costs are lh^trlbute^l directly and entirely to jiroducing departments 
only. In other co>t accounting system.'-, part of a service department's costs may 
be distributed, in certain instance>, to other service departments before final 
redis'tributinn.*' of total co.‘-t^ of service departments are made to the producing 
departments. 

BASIC INFORMATION FOR PRIMARY DISTRIBUTION. Various 
types of statistical and accounting information must be maintained or developed 
to provide the bases for certain cost distributions. Typically, the following types 
of data are needed: 

1. Statistical information pertaining to plant layout. 

a. Ground dimensions and acreage. 

b. Roadways, walks, and railroad sidings. 

c. Buddings and dimensions, 

d. Dejiarl menial oi ciqiani'v of budding.^. 

e. Floor area of budding'^. 

f. Cubic content of buildings. 

2. Statistical information reljiting to machinery and equipment. Location of 

oquijiment in departments. 

3. Statistical information relating to personnel. 

4. Accounting information relating to property. 

a. Plant equipment ledger. 

b. Property in.'^uranee register. 

c. PatentiS regi.'^ter. 

The plant layout i.s i blueprint or drawing of the entire ground area occupied 
by the plant. The boundary lines of the land indicate measurements and acreage 
owned. Driveways, railroad sidings, walks, storage piles, building foundation 
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lines, and all other pertinent date are shown and drawn to scale. The plant 
layout also discloses departmental occupancy of each building (see Fig. 1). 
Departments are identified and their dimensions shown. These are useful in 
making many expense distributions. Departmental dimensions on a cubic basis 
are sometimes required. This may be needed to make the primary distribution 
of an item such as heating expense. 

A plant and equipment ledger should provide information on the location and 
other pertinent data on machinery and equipment. The record classifies, by 
departments, the location of each unit of machinery and equipment — ^usually by 
code number and name. The purjiD.^e of tlii.S' cla.ssification is to enable the cost 
department to allocate depreciation and projicrly insurance to the proper depart- 
ments when the primary expcn.^e distribution is made. 

The property insurance register contains a record of policy premiums paid 
to cover all buildings, machinery, and equipment. From this register the monthly 
insurance expeme can be identified with the property to which it applies. 

A patents register will reveal the co^t of each patent purchased or developed 
by a company. This record also may disclose the department that should be 
charged for the periodic patent amortization expense. 

Various personnel, timekeeping, and payroll records will jirovide information a> 
to number and types of employees in the various departments, hours w^orked, 
rates of pay, etc. Statistics of this !-ort provide bases for the distribution of cer- 
tain types of expense.^. An example i.s w’^orkmen's compensation insurance. 

ALLOCATION AND PRORATION OF INDIRECT MANUFAC- 
TURING COSTS. These can be classified in two ways: 

1. Those items which can be identified dirertb’ w’ilh specific departments Such 
identification is known at allocation. 

2. Certain joint ilems wdiich must be distributed among two or more department.^ 
This jirocess i*' known a.'^ proration. 

In practice, the terms allocation, proration, and distribution are used more or 
less synonymously. 

Direct Allocation of Indirect Manufacturing Costs. The allocation of many 
of thc.vc cost'^ can be accomplished without difficulty at the time the cost i- 
recorded in the original record. The nature or description of the item clearly 
indicates the department to be charged. Following are a few illustrations of .«uch 
costs and the original records involved: 

Example of Cost Allocated to Specific 
Original Record Department 

1. PiircliJLse voucher Coal purchased for powerhouse. 

2. Petty cash voucher Bus fare for clerk in works manager's office. 

3. Stores requisition Small tool.«, factory supplies, and repair 

materials for use in specific producing or 
service departments. 

Spoilage identified with specific producing 
department where it occurred. 

Maintenance and repairs made in a specific 
producing or service department. 

There are many other costs that may be directly allocated on the basis of 
information provided by various summary records maintained by or available 


4. Defecth^e work ticket 

5. Maintenance and repair order 
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to the cost accountant. The following are a few examples of such costs and the 
summary records that provide the information needed for the allocation: 


Summary Record 

1. Departmental classification of machin- 
ery and equipment. 

2. Departmental identification of patents 
utilization. 

3. Payroll or indirect labor analysis. 

4. Workmen’s compensirtion insurance 
cost analysis. 

5. Social security tax analysis. 


Example of Cost Allocation 

Depreciation on machinery and equip- 
ment allocated to specific departments 
where units are located. 

Patents amortization allocated to specific 
departments. 

Indirect labor classifications by the na- 
ture of their occupations allocated to 
specific departments. 

Workmen’s compensation insurance cost 
allocated to departments on basis of 
indirect labor cost allocation. 

Federal and state old age benefit and 
unemployment compensation insurance 
costs allocated to departments on basis 
of direct and indirect labor cost alloca- 
tion. 


Proration of Joint Indirect Manufacturing Costs. Some plant costs are 
shared jointly b}' a number of departments. The distribution of such joint costs 
to the departments affected is known as proration. All costs which cannot be 
directly allocated to specific departments are prorated among the producing and 
service department'?. Data for prorations of plant costs are prepared from 
summary work sheet analyses. Some examples of the types of analyses and the 
cost proration involved are as follows: 


Analysis 

1. Building depreciation cost analysis. 

2. Building insurance Ro.Bit analysis. 

3. Building tax cost analysis. 

4. Building heat cost analysis. 

.5, Building lighting cost analysis. 

6. Building maintenance and repairs cost 
analysis. 

7. Machine kilowatt power consumption 
summary. 


Example of Cost Proration 

Depreciation on buildings. 

Insurance on buildings. 

Taxes on buildings. 

Heat purchased for buildings. 

Light purchased for buildings. 
Maintenance and repairs on buildings. 

Power purchased for machine operation. 


The bases most commonly used in prorating costs among producing and service 
departments are: 

1. Floor area. 

2. Cubic content. 

3. Square feet of radiation. 

4. Kilowatt-hours, direct labor hours, machine hours, etc. 

5. Number of employees. 


Thus such items as building depreciation, building insurance, building main- 
tenance, and even building taxes are quite commonly prorated on a floor area 
basis. Heat, if it is not meter-measured, may be distributed on the basis of the 
cubic content of the various departments, or the floor area, or the square feet of 
radiation. Similarly, the cost of lighting may be prorated on the basis of floor 
area, cubic content, number of outlets, kilowatt-hours, etc.; power may be 
distributed on the basis of rated capacities of machines, machine hours, horse- 
power hours, or even direct labor hours. 
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BOOKKEEPING ARRANGEMENTS. The mechanics of recording manu- 
facturing costs and their distribution can follow any of several patterns. Gen- 
erally, the control account-subsidiary ledger procedure is employed. At least 
one control account, Manufacturing Overhead Control (or other appropriate 
title), is kept in the general (or factory) ledger. Subsidiary to this will be either 
individual manufacturing overhead accounts established on a “natural” or 
“object” classification (for example: Factory Superintendence, Depreciation, and 
Supplies Expense) or, instead, subsidiary accounts by departments, both produc- 
ing and service. These departmental accounts usually have a number of columns, 
one for each type of cost. Accounts of the columnar type are usually called 
standing orders. 

If the object type of subsidiary accounts is used, the distribution by depart- 
ments may be recorded on a columnar work sheet, whose totals provide the 
data for appropriate detailed or summary entries at the end of the period. If the 
standing-order type of subsidiary ledger is used, the primary distribution is made 
at the time the costs are recorded. 

Numerous variations are possible. For example, if the object-type accounts are 
ii^ed, columns may be provided for departmental distribution at the time the 
entries arc recorded. Lawrence (Cost Accounting, revised by Ruswinckel) sug- 
gests that this latter arrangement (a page for each cost and a column for each 
department) is superior to the opjiosite arrangement (a page for each department 
and a column for each cost) because there are usually more costs than depart- 
ments. Neuncr (Cost Accounting) observes that the control account can “con- 
trol” both the subsidiary object-type ledger and the standing-order subsidiar}^ 
ledger. 

On the general ledger (or factory ledger) level any needed number of accounts 
(control or otherwise) may be employed. For example, there may be a summary 
manufacturing overhead account for each department, either in addition to or 
without a summary control account. Costs mav fir^^l go into the summary account, 
to be moved later into the departmental ovrrlicad acc()uut'^ (after the standing- 
order accounts have been completely posted or cost distribution has been com- 
pleted). Alternatively, there may be a control account over each standing order 
without using a single summary account. 

Primary Distribution of Specific Costs 

PRORATION TESTS. A large number of costs commonly found in manu- 
facturing overhead are discussed in the subsequent text. It should be understood 
thuat this is not intended as a complete list of all possible items. There is a 
brief description of the preferred waj" or ways of prorating each item. It would 
be inadvisable to say that a particular method should be followed in all cases. 
The appropriateness of a method wall depend to some extent on the conditions in 
a given plant. When conditions change (as, for example, with the installation of 
more mechanized procedures), it is advisable to review the method to see if it is 
still appropriate in view of the changed conditions (NAA Research Series No. 32, 
Accounting for Labor Costs and Labor Related Costs) . 

Any base that is chosen for proration purposes should meet two tests; it should 
be equitable and it should be practicable. Thus it should result in charges to 
each department that will be reasonable in view of the benefit the department 
receives, and it should not be too costly to use. In some cases a much more costly 
method of proration, perhaps involving the continued collection of data, may 
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result in a slightly more accurate proration, but the small increase in accuracy 
may not justify the much greater cost of this method. 

BUILDING REPAIRS AND MAINTENANCE. Building repairs and 
maintenanace cost is accounted for in one of two ways; 

1. Actual costs incurred for repairs and maintenance each month arc charged to 
a Building Repairs and Maintenance Cost account which is prorated at the 
E'nd of each month. 

2. A maintenance reserve or allowances account is used. 

Building repairs, iiarticularly major repairs occurring irregularly, may cause 
violent fluctuations in annual maintenance charges. It is often desirable to stabilize 
these charges by anticipating repairs for a fairly long term and to prorate such 
estimates to each cost period. This, in effect, converts maintenance into a fixed 
charge, since a maintenance cost account is debited whether repairs are made or 
not. The offsetting credit is to an account wdiich in the past has usually been 
called a reserve, such as Reserve for Repairs or Reserve for Nonrecurring Build- 
ing Expense. In view of the recommendations of the Committee on Terminology 
of the American Institute of Certified Public Accountants (Accounting Research 
Bulletin No. 34, reaffirmed in Accounting Terminology Bulletin No. 1) that the 
term “reserve” should be used only to indicate an undivided portion of assets 
being held or retained for general or specific purposes, it seems preferable to avoid 
the use of the term in connection with the equalization account for repairs, and 
instead to use a term such as allowance for repairs (see the Accountants' 
Handbook, Wixon, cd.). Actual repair costs are debited to this nceoiint. The 
foregoing practice is quite common; for examidr, steel mills and foundries often 
show an account “Reserve for Relining of Furnaces,” which falls into this grou]). 

Under both plans the departmental distribution of repairs and maintenance 
cost is often based upon the area occupied by each department in the building, 
expressed as a percentage of total area. 

BURGLAR ALARM SERVICE. The cost of this service may be charged 
to Building Occupancy (Building Service) to be reallocated in the secondary- 
distribution process. Vance (Theory and Technique of Cost Accounting) suggests 
that the cost can be allocated in the primary di^trdmtion on the basis of value 
of property in the various departments, or on the basis of the number of alarm 
devices. 

DEPRECIATION, INSURANCE, AND TAXES. These costs are col- 
lected from records under the control of the following general ledger accounts: 

1. Accumulated Depreciation, or Allowance for Depreciation (formerly Rcserv^e 
for Depreciation). 

2. Prepaid Insurance. 

3. Prepaid or Accrued Taxes. 

Periodic fixed charges emanating from the above accounts are analyzed and 
charged department ally under the proper cost classification. Registers of prop- 
erty and plant, insurance, and taxes are maintained in most factories. Thesi* 
records are designed to provide a detailed analysis of the fixed charges each 
month. 

Building Depreciation Cost. A property ledger is used to classify plant 
investment by type of land, buildings, and equipment. This record should show 
location and cost, with accumulated depreciation in the case of buildings and 
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equipment. The proration of depreciation on buildings to departments is based 
upon three factors: 

1. Cost of building. 

2. Total area of building. 

3. Area occupied by each department in building. (This is usually reduced to a 
percentage of the total area.) 

Till* coht of the building is obtained from a factory building and equipment 
ledger. The total area of each building, and also the area of each department 
within a given building, ih obtainerl from a record or plant layout showing 
departmental oecupancy of buildings. From these data a work-sheet analysis 
of building depreriation is obtained. This analysis provides the total depreciation 
charge for each building and the proration, where necessary, to departments within 
each building. (A detailed discussion of alternative methods of calculating and 
accounting for depreciation may be found in the Accountants' Handbook, 
Wixon, ed.) 

Depreciation on land improvements and buildings, applicable to a power plant, 
should be segregated from depreciation applicable to all other land improvements 
and buildings. The former is charged specifically to the ])ower department, while 
depreciation apjdicable tu other land improvement^ and ljuil dings is included with 
other costs to be jirorated departinentally on a floor-area basis. 

Depreciation on Factory Machinery and Equipment. Distribution of de- 
preciation on machinery and equipment is made to the different departments, 
based upon the following three factors: 

1. Coat of each unit of factory equipment. 

2. Rate of depreciation applij'able to each unit of equipment. 

3 Dejiai tinental locution of each unit. 

All this information may be provided by the factory equipment ledger. A 
work-sheet analysis of machinery and equipment depreciation is prepared which, 
in turn, provides the information for the departmental exjiense di^tributiDn 
sheet . 

Insurance. Insurance cost consists of several types of coverages against losses 
Irom difi'erirg causes. The accounts dififereiitiate fire insurunce on building>, 
machinery and equijinient, stores, goods in process, ami finished goods. With the 
exception of fire insurance on buildings, this cost is charged departmentally on 
the basis of the insurable value in each department. 

Fire insurance on land improvements and buildings applicable to the power 
plant should be segregated from fire insurance applicable to all other land im- 
provements and buildings. The former is charged specifically to the power 
department, while fire insurance applicable to other land improvements anrl 
buildings is included with other costs to be prorated departmentally on a floor 
area nr some other equitable basis. 

Boiler explosion insurance should be jirorated to all production departments 
using pressure vessels, fis well as to the jiower department. 

Fidelity insurance should be charged to those departments whose employees 
arc bonded. 

Payroll robbery insurance should be charged to the payroll department. 

Automobile insurance should be charged according to specific coverages. 

Tornado, use and occupancy, plant explosion, riot and ci\nl commotion, and 
elevator insurance cost should be collected with all other costs to be prorated 
on a floor-space basis and spread to all departments. 
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For the Year 19 


Property Insurance 


Depart- 

ment 

Original 

Percent- 

age 

Rate per Annum 

Monthly 

Cliargp 

Cost 

Value 

S5.00 

per 

Tliiiu.saiiil 

$3.00 

per 

Tliuiusand 

90 

#1,800,000 

60% 

# 9.000 


S 750 


91 

92 


93 [Dt’( ailed figuicfc iiiupo&ply omitted.] 

02 
03 
06 


#3,000,000 

100', S15,000 


$1,250 

$ 24,000 

BOVf 

•S 72.00 

$ 6 

# 48,000 

lOOVi 

.SI44 00 

$ 12 


Total Machinery :ind Equipment Insurance Exi)i*n>e ... #1.202 


Fi^. 3. Departmental analysis of insurance on machinery and equipment. 


The total tax on inachintTy and equii)inpnt .should be charged to the individual 
departments arenrdinK to the percpiitaRe relationship of marhinery and equip- 
ment values in each of the ilei)artmpnt.s. 

The total tnx on raw material and stores should be cdiarged to the stores 
department. 

The total tax on goods in process should be ehaiffed to departments on the 
basis of the value of unfinished 'joods in each department at the beginninK of the 
year. 

The total tax on finished mereliandise should be charpied to the finished goods 
warehouse department. 

The accounting for real and personal property taxes raises two (|ues’tions on 
which there have been diverse ojjinions: (1) when should these taxes be recordial 
on the books of a taxpayer keeping his aceounts on the accrual basis, and (2) 
wdiat is the amount of tax that should be charged against the income of each 
fiscal period. The AICPA Committee on Accounting Procedure (Accounting 
Research Bulletin No. 43) rejjorts that in practice these taxes have been charged 
against the income of various periods. It points out the need for individual judg- 
ment and the importance of consistency of application from year to year and 
states, '^Generally, the most acceptable basis of providing for property taxes is 
monthly accrual on the taxpayer’s books during the fiscal period of the taxing 
authority for which the taxes are levied. The books will then show, at any 
closing date, the appropriate accrual or prepayment.” 
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Building Taxes. Distribution of building taxes depends on the area occupied 
by each department in a building, reduced to a percentage of total. This is in 
contrast to personal property taxes, which are usually distributed on a valuation 
basis. Other bases are possible, of course. Where real property taxes are pre- 
paid, the amount applicable to a given year is available from a Prepaid Property 
Taxes account. If property taxes are due sometime after the beginning of the 
fiscal year, the amount of taxes applicable to the fiscal year must be estimated. 
In the latter case, the annual estimate is used in computing the proration of 
building taxes expense. If land taxes are assessed separately from building taxes, 
it is necessary to prorate land taxes applicable to factory buildings in proportion 
to the area occupied by the buildings. Distribution of building taxes is similar 
to the computations made for other costs handled on an area basis. 

Social Security Taxes. Distribution of this cost item can be computed from 
the same labor work-sheet analysis used to compute workmen's compensation 
insurance (Fig. 2). 

The payroll tax rates applicable for a given year are multiplied by the depart- 
mental labor distribution totals in order to arrive at the allocation of depart- 
mental cost for social security taxes. Assuming rates of 2^2 percent for the 
Federal Insurance Contributions Act tax, %o percent for the Federal Unemploy- 
ment Insurance tax, and 2.7 iiercent for the State IJnemployinent Insurance Tax, 


the allocation appears 

follows: 

Sucial 


Payroll 

Security Tax 

Dpparlmenl 

(Fig. 2) 

at 5V2% 

90 

% 52.350.00 

S 2,879.25 

91 

79,490.00 

4,371.95 

92 

14,170.00 

77935 

93 

28,540.00 

1,569.70 

01 

5,100.00 

280.50 

02 

4,530.00 

249.15 

03 

5,800.00 

319.00 

04 

3,400.00 

187.00 

05 

3,200 00 

176.00 

06 

7,200.00 

396.00 


S203.780 00 

$11,207.90 


The computation is not so simple as indicated when the gross earnings of some 
employees reach the limit of the amounts subject to the various taxes. (See 
section on Labor Costs for a discussion of social security taxes.) 

FACTORY OFFICE SUPPLIES. There are two ways to account for this 
item of cost; 

1. All purchases of factory office supplies are charged to an inventory account 
when purchased. When supplies are needed, they are requisitioned and charged 
to the requisitioning department. 

2. All purchases of factory office supplies arc charged as a cost directly to the 
department for whom the purchase was made. 

FACTORY SUPPLIES AND INDIRECT MATERIALS. These include 
the cost of all materials and supplies that either do not form part of, or cannot 
be conveniently applied directly to, any article produced. The primary cost dis- 
tribution of factory supplies is made on the basis of an analysis and summary of 
the stores requisitions that show the departments to which the supplies were 
issued. 
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FUEL COST. The purchase of fuel may be accounted for by charging the 
cost either to an inventory account or directly to a cost account. Under the 
former plan allocation of fuel cost to departments is based upon the quantities 
consumed by each department using fuel. Quantities used are measured by 
actually weighing the issues (coal and coke), by the meter measurement of the 
consumption (fuel oil, gasoline, kerosene, and gas), or by merely estimating the 
issues. Where fuel is charged to cost at time of purchiise, the departmental alloca- 
tion will be indicated on the purchase voucher. 

GENERAL FACTORY COST. JMost costs ran be identified with a func- 
tional division or department. Regardless of how finely a plant is depart- 
mentalized, however, costs arise which arc general to all departments of a plant. 
In order to collect theSe costs, a department or cost-center account entitled 
General Factory Cost or Factory Service is used. 

HAULING WASTE. The cost of hauling off nr otherwise disposing of waste 
may be charged either directly to the department producing the waste or to 
Building Occupancy (Building Service) or General Factory Cost. 

INDIRECT LABOR. In the b^oade^t sense indirect labor refers to labor 
cost that cannot be specifically or directly associated with jobs or products. In 
some account classifications, however, the term is given a narrow^er meaning. For 
example, in the MAPI Accounting Manual (Machinery and Allied Products 
Institute) the account for Indirect Labor is to be U'^ed for "Hourly wages paid 
for work that is of a service nature to productive operations, such as internal 
transportation, maintenance, sweeping and cleaning, watching and guarding, 
storeroom attendants, etc." Charges for the compensation of supervisory per- 
sonnel and for certain types of clerical labor are to be accumulated in accounts 
with more specific designations. (For a detailed discussion of indirect labor, sec 
section on Labor Costs.) 

The distribution of indirect labor cost (however definetl) is obtained from an 
indirect labor or payroll distribution sheet. These records can be designed to 
provide departmental totals of various kinds of indirect labor. 

INTEREST ON INVESTMENT. W^hether iminitcd or implicit interest 
on investment should be considered as a cost of manufacture is an unsettled 
question. (For a discussion of the subject, see the section on Accumulation of 
Manufacturing Overhead.) If such interest is to be included, the charge for 
interest on building investment would be prorated on the basis of space occu- 
pancy, and the charge for interest on investment in machintTy and equipment 
on the basis of the location of these a^set.'?. 

MEDICAL SERVICE COST. Where services of a physician and surgeon 
are paid for on a monthly retainer-fee basis, the primary distribution is usually 
charged directly to a general service department account, or to the Hospital and 
Medical Care Department where there is one. Through a secondary distribution 
the total cost of this activity is prorated to other departments on one of the 
following bases: 

1. Departmental casualty record. 

2. Number of workmen employed in each department. 

3. Departmental labor cost analysis. 

The department casualty record is probably the best of the three bases to use 
because it prorates medical service expense in proportion to the number of 
casualties in each department. The number of workmen employed in each 
department^ when used as a basis for prorating medical services expense, is not as 
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equitable as the first. The expense in this case is prorated on a standing or 
ready-to-serve basis rather than upon an actual experience basis. The depart- 
mental labor cost analysis has little merit as a basis for prorating medical expense. 
The usual explanation is that the departmental labor cost analysis must be ob- 
tained for other purposes, and therefore it is available as a basis for prorating 
medical service cost. There is usually no definite relationship between labor cost 
of each department and departmental casualties. Where both medical examina- 
tions and hospital care are provided, a combination basis may be used. The 
number of employees may be weighted by the casualty-record factor to provide 
an equitable distribution. 

PATENT AMORTIZATION COST. Allocation of patent amortization 
cost depends upon the location of patent utilization. As patent costs are capital- 
ized, a record is made of the department in which the patent is to be used. From 
this record a monthly work-sheet analysis is prepared for the expense distribu- 
tion. (See also the discussion under Research and Development in this section.) 

PURCHASED POWER COST. The cost of purchased power can be pro- 
rated on the basis of meter records of consumption or, lacking meters, on the 
basis of rated capacity of equipment times hours of use. If a record of the use of 
equipment is not maintained, the distribution may be made solely on the ba-ris of 
the rated capacity of the equipment. In .some cases the use of portable meters in 
each department for limited periods is an economical method of obtaining an 
equitable basis for prorating power costs. 

Schlatter and Schlatter (Cost Accounting) recommend a two-step method for 
the allocation of purchased power cost where there is a minimum charge re- 
gardless of the quantity consumed and the consumption in a particular period is 
so low as to cause the minimum to be the charge. Under these circumstances the 
proration of the cost is calculated as follows; 

ICiirh department is assigned a charge based on the iinil rale per kilowatt-hour times 
I he kilowatt-hours of consumption in the department. If the total amount is equal to, 
nr in excess of, the minimum, there is no problem. If, however, the aggregate is less 
than the minimum, the amount of such deficiency should be prorated to the several 
departments in the ratio of their failure to consume their shares for the minimum 
charge. 

For example, suppose Departments A, B, and C have the capacities to use 
purchased power as follows: A, 4,000; B, tS,000; C, 12,000; this is 1:2:3 ratio. 
The cost of power is 2 cents per kilowatt-hour, with a minimum charge of $300 
per month. This means that 15,000 units ($300 h- $0.02) must be paid for 
whether used or not. The minimum is % of total capacity (15,000 -f- 24,000) 
and therefore each department’s share of the minimum is: A, 2,500; B, 5,000; 
C, 7,500. 

Suppose that the actual consumption in a particular month for A, B, and C 
was, respectively, 1,500, 5,000, and 7,500 — a total of 14,000. At 2 cents per unit, 
this would amount to $2 lS 0. The total charge, however, is $300 (the minimum). 
The proration of the $300 expense would be as follows: 

Department 

A 

Step 1. Actual consumption X #0.02 #30 

Step 2. Since only Department A failed to use its 
share of the minimum, it must bear the 
deficiency 20 

Total $50 #100 #150 


B C 

#100 #150 



B-16 DISTRIBUTION OF MANUFACTURING OVERHEAD 

Goetz (Management Planning and Control) states that a typical industrial rate 
for electric power is composed of four separate charges: (1) a kilowatt-hour 
charge, (2) a demand charge based on maximum power used in any 15-minute 
period during the preceding 12 months; (3) a peak charge based on maximum 
power used in any 15-minute period between 4:30 and 6:00 p.m. on any day 
during the preceding 12 months; and (4) a penalty for low power factor. Some 
companies make special arrangements, including changes in production schedules 
and in hours of work in certain departments, to keep the demand charge and the 
peak charge as low as possible. Goetz advocates a careful study of the conditions 
in each plant so that each of these four charges may be distributed in accordance 
with the factors which actually cause the incurrence of the charge. 

RELINING COST.’ This item is allocated to the department where the 
furnaces are located. The estimated relining cost is based upon past experience. 
The life of the lining after installation and the past average actual cost are the 
two factors considered in estimating the monthly cost total. Where possible the 
life of the lining is estimated in terms of units of product, and the monthly 


charge is calculated as in the following example: 

1. Total estimated relining cost $ 5,000 00 

2. Number of tons processed before new lining is necessary 50,000 00 

3. Cost per processed ton (line 1 line 2) $ .10 

4. Production for January 500 tons 

5. Charge to January operations (line 3 X line 4) $ 50 00 


ROYALTIES. Royalties paid on the basis of units produced or for the use 
of a machine or a process, whether based upon units produced or as a fixed 
monthly or annual rental, are a manufacturing cost, but where royalty payments 
are based upon units sold, they are commonly treated as either a selling or a 
general expense. If the royalty is based upon the number of units produced, it 
may lie considered a direct charge to production rather than an element of over- 
head to be distributed. If the royalty takes the form of a flat charge per month 
for the right to use a process or machine, the cost should be assigned to the 
department wherein the processing is performed or the machine is located. 

SMALL TOOLS COST. Three basically dilTereiit methods are u^cd to 
allocate the co^-t of small tools. At the time of purchase, such tools may be: 
(1) capitalized in a Small Tools account, (2) charged to Stores, or (3) charged to 
expenses. 

Capitalization Method. All purchases of small tools are capitalized in a Small 
Tools account, which is considered a fixed asset. Depreciation is applied in 
order to establish annual and monthly amounts to charge off as expense. This i^ 
a difficult method to administer properly because of the variation in, and the 
uncertainty of, the length of life of many different small tools. Under this method 
the monthly allocation of small tools cost is similar to that used for depreciation 
of machinery and equipment. 

A variation of this method is to capitalize tool purchases, but in lieu of measur- 
ing depreciation, to revalue them at the end of each period. The sum of the 
beginning tools inventory plus the cost of the tooU purchased during the period, 
minus the inventory of the tuoN at the end of the jieriml, would give the cost of 
the tools to be charged to the operations of the period. 

Charging Stores. All small tool purcha.^e-^ arc charged to stores inventory. As 
tools are needed, they are requisitioned and charged to the proper department. 
Analysis of the requisitions provides a means of allocating the cost to depart- 
ments. 
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Char^n^ Expense. Small tool purchases are charged to expense at the time 
of purchase. This method is popular because of its simplicity. Analysis is made 
of all purchase vouchers which indicate a charge to the account for Small Tools 
in order to allocate the charges to the several departments. 

Charges for Patterns, Tools, and Dies. Where patterns, special tools, or dies 
are made for a special job, the entire cost is chargeable to the job. Where pat- 
terns, tools, and dies are expected to be used for a considerable number of 
months or years, their cost is capitalized and depreciated as in the case of other 
equipment and machinery. 

COST OF SPOILED WORK. The treatment of the cost arising from spoil- 
age depends upon several factors such as whether the amount of spoilage is 
deemed abnormal or not, the nature of the jobs or processes wherein the spoilage 
occurred, and the relative amount of recovery from the disposition of spoiled 
materials (see section on Materials). If the cost is to be treated as overhead (in 
contrast to absorbing it as a cost of a particular job or process, or to treating it 
as a special expense or loss to be separately reported in the income statement), it 
may be assigned to the department in which the spoilage occurred or charged to 
General Factory Co^t. The latter treatment will result in the item^s being spread 
to most of or all the departments in the redistribution process. 

TELEPHONE COST. If a record of telephone calls by deiiartments is kept, 
telephone cost can be distributed with con.'^iderable accuracy. In many cases it is 
only the cost of long distance calls that can be identified on a departmental basis 
The basic monthly charge and/or additional charges for local service can be 
prorated on the basis of the number of telephone instruments in the several de- 
jiartments or on a basis resulting from a special study of tPlei)hone use. 

TELEGRAPH COST. If telegraph charges are of sufficient amount to war- 
rant analysis and distribution to departments, the records that arise from 
using Ihis means of communication (copies of messages, monthly statement from 
the telegraph compaii}', etc.) i)rovidc the information for assigning this cost to the 
several departments. 

WATER COST. IVhere water is purchased from a public utility company, 
the statement rendered is based on meter readings in the majority of cases. If 
bills are rendered only quarterly, however, the monthly cost must be estimated. 
The schedule of rates provided by the utility company can be used to ascertain 
the estimated water cost. The computation of water cost and its allocation to 
departments may be illustrated as follows: 


Depart- 

ment 


Meter Readings 




Beginning 

End of 

Gallons 

Estimated 

Niimbpi 

Name 

of Month 

Month 

Consumed 

Cost 

92 

Heat Treating . 

867,000 

899,269 

32,269 

S 36.00 

05 

General Plant . 

1,916.000 

1,960,819 

44,819 

50.00 

06 

Powerhouse .... 

. . . . 27,100,000 

27,368,912 

268,912 

300.00 


Total gallons consumed 


346,000 

S386.00 

Public Utility Company Rate Schedule: 




First 

10,000 gallons $3 per thousand 



. s 30.00 

Next 

20,000 gallons @ 

$2 per thousand. . 



40.00 

Next 

316,000 gallons @ $1 per thousand. . . . 



316.00 


Total estimated water expense . . . 



. S386.00 


Cost per 1,000 gallons = 1386/346 = 11.115607. 
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The unit cost of $1.115607 forms the basis for departmental charges. The 
gallons consumed in each department are multiplied by the unit cost. The result 
appears in the last column of the above table headed “Estimated Cost.” If the 
water used by each department is not metered, the cost must be prorated on the 
basis of estimates of the proportions of total consumption. 

Secondary Distribution 

NATURE AND PURPOSE OF SECONDARY DISTRIBUTION. The 

primary distribution of factory overhead allocates or apportions all the costs to 
the several departments and cost centers of the factory. In making this distribu- 
tion, the distinction between production and service departments is of no concern. 
Since one of the purposes of overhead distribution is to make it possible to assign 
overhead by departments to the products in a reasonable manner, however, it is 
necessary to gather all the factory overhead by producing departments or cost 
centers. The allocation or redistribution of the costs originally assigned to the 
service departments or centers (real or nominal) to the producing departments 
or centers is termed “secondary distribution.” 

BASES FOR SECONDARY DISTRIBUTIONS. The two major bases 
or philosophies of allocating service department costs to producing departments 
are: (1) on the basis of service rendered and (2) on the basis of readiness to serve. 

Distribution on the Basis of Service Received. Distributing service depart- 
ment costs to producing departments on the basis of the relative amounts of 
benefits actually obtained from a service department has the appeal of simple 
logic. If, for example, the medical department or first aid station treated twice 
as many employees of one producing department as those of another, it seems 
reasonable that the relative shares of the mcilical department's costs should be 
borne in a 2:1 ratio by the two producing dei)artments in the example. 

Distribution on the Basis of Readiness to Serve. In spite of the simple 
logic and apparent equity of prorating the costs of a service department on the 
basis of the relative amounts of service rendered to other departments, such a basi.s 
may be unreasonable, or even unworkable in some cases. In appraising this 
basis, Lang-McFarland-S chill (Cost Accounting) raise the question in connection 
with the medical cost example as to whether the basis should be number of acci- 
dents or seriousness of accidents, and if the latter, how the degree of severity 
should be measured. Suppose further that in a certain month one department had 
no accidents, em])loyed and div^charged no personnel, and had no machine break- 
downs. A pure service-receivetl basis of secondary cost distribution would cause 
the department in the examjjle to receive no share of the cost of the medical 
department, the personnel department, and the repair shop. Such a result does 
not seem entirely rea^onable. 

Service departments must have a certain capacity in order to perform their 
particular function. The capacity is determined by the demands that may be 
made upon them by the other departments. The cost of maintaining this capacity 
to serve may be legitimately apportioned among the other departments in the 
ratio of their ability or capacity to use the benefits or products of the service 
department. It may be that all the costs of a service department can be assigned 
in the proportion of the using departments' capacity to consume the service. 
When justified on principle, the method often has the virtue of simplicity and 
economy, since approximations of relative ability to consume may be easier to 
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obtain than measures of '^actual” consumption. In some cases a dual allocation 
basis may be required. This procedure (described in more detail under Combina- 
tion or Dual Basis of Distribution in this section) attempts to make the distribu- 
tion in a way that takes into consideration both readiness to serve and service 
rendered. 

Other Bases for Secondary Distribution. Blocker and Weltmer (Cost Ac- 
counting) mention four methods of apportioning overhead costs: (1) service or 
use, (2) analysis or survey of existing conditions, (3) ability to pay, and (4) 
efficiency or incentives. The first method has already been considered. The anal- 
ysis or survey of existing conditions is used in eases where a basis of distribu- 
tion is difficult to select. One example is the case of elevator cost where the 
ilihtribution could be based upon a survey of who uses the elevators during typical 
hours and days. 

The ability to pay basis, as applied to a factory, involves the assignment of 
larger shares of the costs of service departments to those producing departments 
whose product is considered to contribute the most to the income of the enterprise. 
The weaknesses of this method, from both the standpoints of measuring efficiency 
and of equity, are apparent. 

The efficiency or incentives method involves the use of standards, budgets, and 
quotas. The distribution is on the basis of a pre-set budget or standard. Excessive 
overhead is transferred to Profit and Loss and thus does not become incorporated 
in the cost of production. 

In choosing the bcises of distribution for the costs of service departments, the 
practicability and economy of the various methods must be considered as well 
as their theoretical virtue^. Simplicity, which usually means economy, of method 
must be weighed in reaching the decisions. 

SUPPLEMENTARY OVERHEAD RATES FOR SERVICE DE- 
PARTMENTS. NoTiner (Cost Accounting) states that some firms do not close 
service-department overhead accounts into the producing-department overhead 
accounts, "Instead, a separate or supplementary overhead rate is calculated for 
each service department, and thi« rate is used on the cost sheets ns an additional 
departmental charge in the same manner as the applied overhead cost for eaeh 
producing department.” It is pointed out that this procedure has not found wade 
application because its use may not rcMilt in any better product costing than the 
more usual method of assigning the overhead of service departments to producing 
departments so that it becomes a part of the overhead rates of producing depart- 
ments. 

COMBINATION OR DUAL BASIS OF DISTRIBUTION. In view of 

the inequity that may rcMilt from the distribution of the costs of service depart- 
ments on the simple basi.-' of service rendered, and the difficulty of even using 
this principle in some situations, a comlhnation or dual base may be used. The 
duality involves the assignment of the fixed costs of the service department 
proportional to the relative capacities of other departments to use the service in 
question and the assignment of the variable costs of the service department pro- 
portional to the relative amounts of the services actually consumed by other 
departments. 

Schlatter and Schlatter (Cost Accounting) maintain that this dual basis is 
needed to get the "correct” result, unless the consuming departments always use 
the service in the ratio of their capacities to consume it — a condition that is not 
likely to be found in many cases. It is contended that the amount of the fixed 
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costs of a service department depends upon the amount of the investment in the 
department. This, in turn, depends upon the size and capacity of the service de- 
partment. Size and capacity is, or was, determined by the capacities of other 
departments to consume the service. Thus the amount of the fixed costs of a 
service department is directly related to the capacities of other departments to 
consume the service. Accordingly the fixed service-department costs should be 
divided among the consuming departments in the ratio of their capacities to 
consume, regardless of their actual consumption. The logic of assigning service- 
department variable costs on the basis of the actual consumption of the service 
is self-evident. 

The case of a power department is used as an exainj)le. If all the power pro- 
duced is used by two pjoducing departments, whose capacity to consume is in a 
ratio of 2:1, the fixed costs of the power department arc divided between the 
tw'o producing departments in this 2:1 ratio as long as their relative consumption 
capacities remain unchanged. Variable costs are apportioned in the ratio of actual 
consumption in each period. Whenever the consumption, whether large or small, 
is in the 2:1 proportion, the allocation of the power department cost wouhl be the 
same under cither the simjile service-received basis of distribution or the dual 
basis. If the consumption is in some other ratio, while the capacities to consume 
are unchanged, the dual basis will give a different (and, it is claimed, better) 
distribution than the single, service-received basis. 

DISTRIBUTING SERVICE DEPARTMENT COSTS DIRECTLY. 

Under this plan, service department costs are not distributed to other service 
departments, even though the services provided by certain service departments 
are utilized by other service departments. Instead, the entire amount of the 
cost of operating every service department is distributed directly to the produc- 
ing departments. This plan provides the simplest and quickest method for dis- 
tributing costs of service departments. The number of secondary cost distribu- 
tions, under this plan, is equal to the number of service drqi.artnients. There i.s 
accordingly a saving of time and effort in contrast to allernalivc procedures. 

Some cost accountants are of the opinion that more reliable costing results 
from minimizing distributions. The objections to elaborate distributions may 
be summarized as follows: 

1. Service coals arc an unavoidable evil, and the easiest melhod of distribution is 
the best. 

2 . Accuracy of job and product costs is not enhanced by elaborate methods of 
secondary distribution. 

3. A more confused mixture of costs results from interdepartmental distributions. 

4. For control purposes, knowing the amount of service department costs is siifli- 
rient. 

Jleiser (Budgeting — Principles and Practice) makes the general observation, 
“There is a growing trend in cost accounting to avoid elaborate and complicated 
redistribution of service department costs on an interim periodic basis.” 

Under the plan of distributing service-department costs directly to producing 
deiiartments, the order in which the service-department cost columns are arranged 
on a cost distribution sheet is of no consequence. 

Fig. 4 illustrates a portion of a cost distribution sheet showing secondary dis- 
tributions of service-department costs direct to producing departments. The totals 
that result from the primary distribution are shown on the first line. The power- 
house cost was first analyzed to determine how much was to be associated with 
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Fig. 4. Service department cost distributions made to producing departments only. 
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the production of heat, light, and power. (These computations appear under 
Secondary Distributions on Nonreciprocal Basis in this section.) Heat cost was 
distributed among the producing departments on the basis of the cubic content 
of each department, cost of lighting on the basis of floor area, and power cost 
on the basis of the consumption by producing departments, as measured by 
meters. General plant cost and factory accounting were allocated on the basis 
of the relative number of man hours in each producing department. Storesroom 
cost was allocated on the basis of the cost of stores requisitioned by the producing 
departments. Toolroom cost was apportioned on the basis of direct labor hours 
in the producing departments, and production planning control cost on the 
basis of the number of items specified on production orders. 

SECONDARY DISTRIBUTIONS ON NONRECIPROCAL BASIS. 

This is a plan that takes cognizance of the fact that services provided by certain 
service departments are utilized in part by certain other service departments. The 
secondary distributions are made accordingly. Under the nonreciprocal basis 
there is no two-way distribution of costs between two service departments. This 
means, for example, that a portion of power plant cost may be distributed to the 
toolroom because the power plant provides a service to the toolroom. No part 
of toolroom cost is distributed to the power plant, however, even though the 
toolroom actually rendered some service to it. In deciding the order of distribu- 
tion of service-department costs, the general rule is to distribute first the cost of 
the service department that serves the largest number of other departments; 
then the one that serves the next largest number, etc. In the illustration given 
here, the order of distribution was determined to be: powerhouse, general plant, 
factory accounting, storesroom, toolroom, and production planning and control. 

Matz-Curry-Frank (Cost Accounting) state that when serviceability cannot be 
measured accurately, the department with the largest total cost should be dis- 
tributed first, the one with the next largest total second, etc. It is reasoned that 
the greatest amount of cost indicates the largest amount of service provided. 
This would not necessarily mean, however, that the departments with the largest 
amounts of cost necessarily serve more of the other service departments. 

There are two principal arguments for alloral ing service department costs to 
other service departments as well as to producing departments: 

1. Failure to charge a given service department with the cost of services rendered 
by other service departments causes an understatement of the cost of operating 
the department receiving the service. 

2. If the costs of a service department are controlled through the use of a budget, 
the cost of services rendered to it by other service departments should be 
incorporated in the budget. Only by so doing can the efficiency of operation 
of a particular service department be measured. 

The principal arguments against this plan are that a greater amount of work 
is entailed in its use and that no increase in reliability of costs is secured. 

Secondary distribution on a nonreciprocal basis is illustrated in the subsequent 
paragraphs. The distributions in VA^ork-sheet form are shoAvn on page B-28. 

Cost of Steam Produced. The number of thousands of pounds of steam pro- 
duced during the month is determined from readings of meters that measure the 
flow of steam to the buihling heating lines, to steam power turbines, etc. Readings 
of all meters are taken at the end of each month. The total of costs incurred in 
steam production for the month is divided by the number of thousands of pounds 
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of steam produced that month to give a unit cost per 1,000 pounds of steam. The 
steam consumption of building hcat lines, etc., is then multiplied by the unit cost 
to determine the steam cost for these purposes. In order to determine the cost 
of steam produced, the costs of the powerhouse must be allocated between the 
boiler room and the engine room. The analysis may take the following form: 


Account 


Total 

Boiler 

Engine 

Number 

Name 

Cost 

Room 

Room 


501 Factory Supplies 

502 Small Tools 

504 Fuel 

505 Water 

507 Repair Materials 

508 Repair Labor 

510 Workmen's Compensation Insurance. (Detailed figures omitted.) 

511 Social Security Taxes 

514 Service Attendants 

531 Departmental Heads and Assistants.. 

552 Depreciation, Buildings 

553 Depreciation, Equipment 

554 Insurance, Buildings 

555 Insurance, Equipment 

556 Taxes, Building 

557 Maintenance, Buildings 


Totals 

J12.000.00 

57,777.00 

*4,223.00 

With the information in the 

work sheet and the 

meter readings, 

the total 

pounds of steam produced can be determined, the cost jier pound computed, and 
the boiler room cost apportioned between heat and the production of electric 

power : 





Meter Reading.s 



Steam 




Heat 

Power 



Line 

Line 


End of this month 

,11,199 60 

76,084.90 


End of last month 

84,671 00 

56,198.41 


Pounds of steam produced 

6,528 60 

19,886.49 

26,415.09 

Boiler room expense 



«7,777.00 

Cost per 1,000 lb. of steam 

Allocation of steam expense to: 

(*7,777.00 H 

- 26,415.09) - 

S0.294415 

Steam heat 

Electric power 

*1,922.12 

*5.854.88 

S7,777.00 


Steam Heat Cost, The cost of steam measured to the building heat lines is 
distributed in turn to various departments utilizing heat, on one of the following 
bases : 


1. Cubic content. 

2. Radiation surface. 

3. Area basis. 
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Where there is a considerable discrepancy in the height of ceilings in various 
departments, the cubic-content basis is best. Where the height of ceilings is 
uniform, methods 1 and 3 yield the same result. Since area is easier to calculate, 
it is preferable. If the heat charge is distributed on the basis of the square feet 
of radiation, the result approximates method 1, since engineers take into account 
the height of the ceiling, etc., in prescribing the sizes of radiators to be installed. 
In this illustration, the total cost of steam heat is distributed on the basis of the 
cubic content of all the departments, exclusive of the powerhouse, since it is 
assumed that the steam heat is produced by the powerhouse. 


Department 

Cubic Content 

Percent of Total* 

Distribution 

90 

1,600,000 

44 

1 845.73 

91 

' 416,000 

12 

230.65 

92 

320,000 

9 

172.99 

93 

480,000 

13 

249.88 

01 

256,000 

7 

134.55 

02 

128,000 

3 

57.67 

03 

315,000 

9 

172.99 

04 

70,000 

2 

38.44 

05 

42,000 

1 

19.22 


3,627,000 

100 

$1,922.12 


* Rounded for illustration. 

Cost of Electric Power Generated. The cost of electric power generated 
consists of the total of the engine room costs plus a share of the boiler room costs. 
In the present illustration the cost of power generated is computed as follows: 

Total expensrs of generating electric power exclusive of cost of steam. ... I 4.22300 
Total cost of steam allocated to generation of electric power 5.854.88 


Total cost of electric power generated 110.077.88 

Total kw-h. of electric power generated 560.000 

Coat per kw-h. (J10,077M 560,000) I .017996 


The electric energy i)roduced is distributed each month to two separate lines, 
as follows: 

1. Power circuit for machinery and equipment. 

2. Lighting circuit for buildings and yard. 

The distribution takes place on the basis of meter readings as follows: 
Allocation of electric power generated to: 

Building light circuiL 40,000 kw-h. $.017996 $ 719.84 

Machinery power circuit 520,000 kw-h. .017996 9,358.04 

Total power cost 560,000 kw-h. @ .017996 $10,077.88 

Electric Light Cost. The lighting circuit for an entire building is usually on a 
single meter, so that total kilowatt-hour consumption for lighting can be definitely 
measured each montli. Departmental distribution may be made on the following 
bases : 


1. Departmental floor area. 

2. Engineering e.stimatea. 

3. Number of outlets. 
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The area basis provides a very simple method for the distribution of the cost 
of electric light, but it may result in inaccurate and inequitable charges to differ- 
ent departments. Departments which have ample skylights and large side 
windows do not need so much electric light as departments which do not have as 
much natural light. The limitation of the area basis is that it does not take into 
account the intensity of light usage. A fairer basis for distribution of light cost 
may be determined by engineering estimates. These are based upon three 
factors: 

1. Number of electric lights in a given department. 

2. Wattage of the bulbs. 

3. Number of hours the lighting circuit is in use each month. 

An estimate of this nature requires more time to compute but provides a more 
accurate distribution of light cost than does an area basis. In this illustration, 
however, the area basis is used to give the following distribution (see Fig. 5) : 


Department 

Flour Arpa 

go 

100,000 

91 

26,000 

92 

30,000 

93 

20,000 

01 

16,000 

02 

8,000 

03 

26,250 

04 

8,750 

05 

5,250 


240,250 


Percent of Total 

Distribution 

42 

$302.33 

11 

79.18 

8 

57.69 

12 

86.38 

7 

5039 

3 

21.60 

11 

79.18 

4 

28.79 

2 

14.40 

100 

$719.84 


* Rounded for illustration. 

Allocating the cost of electric light on the buMs of the relative number of 
outlets in the departments has the virtue of simplicity. This method, however, is 
defective because it does not take intensity of usage into account. In those cases 
where all the outlets have the same size bulb and all are used the same number of 
hours, this basis of allocating the cost gives a reliable result. 

Electric Power Cost. The power line used to deliver current to machinery 
and equipment should be on a separate meter from the circuit required for light- 
ing the building. Three possible bases to be used for apportioning power cost to 
the various departments arc: 

1. Depai'1 mental electric power inetri>. 

2. Specific machine meters. 

3. Horsepower rating*^ of motors and hoiir.s of use. 

The use of separate meters to measure the consumption of power in each de- 
partment i> one of the best ways to distribute electric power cost. Where large 
machines require heavy duty motors, and where machine hour burden rates are 
used as the method of applying burden to production, the more modem industrial 
eoncerns install a separate electrie meter for each large machine. In many plants 
individual or even departmental electric power meters are not available. Under 
these circumstances an estimated distribution of power cost is made. The 
estimated or actual number of hours that a machine is operated is multiphed by 
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the horsepower rating of the motor in order to arrive at the horsepower hours of 
electric power consumed. A summary of these computations for all motors in a 
given department provides the total estimated horsepower-hour consumption for 
the department. 

Where permanent meters have not been installed, the use of portable meters 
for limited periods may provide an equitable basis for prorating power costs. An 
alternative method that is sometimes used where the power line is not provided 
with departmental meters is to distribute the power cost on the basis of direct 
labor hours worked or machine hours operated in the departments. Both bases 
may give an inequitable distribution of power cost. In the case of the direct 
labor hourly basis, some of the direct labor hours worked may represent hand 
work that bears no relation to the number of kilowatt-hours of power consumed. 
The machine hour basis may also provide an inequitable departmental distribu- 
tion of power used if different machines require different power loads or do not 
operate for the same number of hours. The following distribution is on the basis 
of kilowatt-hour consumption : 


Department 

Kw-h. Consumed 

Cost per Kw-h. 

Distribution 

90 

380.000 

.S.nl79B6 

$6,838 57 

91 

50.000 

.017996 

899.81 

92 

60,000 

.017996 

1,079.77 

93 

10.000 

.017996 

179.96 

02 

20,000 

.017996 

359 93 


520.000 


$9,358 04 

General Plant Costs. The distribution of general plant service costs is based 

upon the total man hours worked in 

the producing and service departments, 

exclusive of the powerhouse and general plant service. The cost distribution sheet 
(Fig. 5) shows general plant costs of $2,233.62 to be distributed. This amount is 
made up of the $2,200 total charge from the primary distribution and $33.62 

distributed from 

the power department. This distribution 

of general plant 

service cost is shown in the accompanying table. 


Department 

T r)tal Man Hours 

Percent of Total * 

Distribution 

90 

26,300 

28 

$ 625.41 

91 

32,300 

34 

759.43 

92 

7,500 

8 

178 69 

93 

18,400 

20 

446.73 

01 

2,200 

2 

44 67 

02 

1,900 

2 

44.67 

03 

4,000 

4 

89.35 

04 

2,000 

2 

44.67 


94,600 

100 

$2,233 62 

* Rounded for illustration. 




Factory Accounting Cost. The factory accounting department cost is dis- 
tributed on the basis of total man hours worked in the producing departments 
and service departments, exclusive of the powerhouse, general plant office, anrl 
factory accounting office. The total factory accounting cost to be distributed in 
this illustration is $2,211.90. This amount represents the total charge from the 
primary distribution, $2,100, and indirect charges of $111.90 which were distrib- 
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uted from the powerhouse and general plant service departments (see Fig. 5). 
The computation for the distribution of factory accounting cost is presented in 

the table here. 




Department 

Total Man Hours 

Percent of Total 

Distribution 

90 

26.300 

29 

$ 641.45 

91 

32,300 

35 

774.16 

92 

7,500 

8 

176.95 

93 

16,400 

20 

442.38 

01 

2,200 

2 

44.24 

02 

1,900 

2 

4424 

03 

4,000 

4 

88.48 


92,600 

100 

$2,211.90 

* Rounded for illustration. 



Storesroom 

Cost. Storesroom cost 

distribution is based 

upon the cost of 

stores issued on 

requisitions to the producing departments and to the toolroom. 

The amount to be distributed is $4,230 (see Fig. 5) . This amount represents the 
total charge from the primary distribution, $3,800, and indirect cost distributions 
of $430 made from the powerhouse, general plant office, and factory accounting 

office. 

Cost of iStorrs 



Department 

Rpriuisifioned 

Percent of Total ♦ 

Distribution 

no 

S 92.097.39 

60 

$2,538.00 

D1 

15.997 .6R 

10 

423.00 

92 

9,815.42 

6 

253 80 

93 

36.369.60 

23 

972 90 

02 

491.70 

1 

42.30 


*154,770.79 

100 

$4,230.00 

* Rounded for illustration. 



Toolroom Costs. These costs are distributed to producing departments on the 
basis of direct labor hours. The toolroom total of $4,270.41 is composed of the 
charge from the primary distribution, $3,700.00, and $570.41 of service costs dis- 
tributed from the powerhouse, general plant office, factory accounting office, and 

storesroom. 




Department 

Direct Labor Hours 

Percent of Total * 

Distribution 

90 

20,000 

28 

$1,195.72 

91 

30,000 

42 

1,793,57 

92 

6,000 

8 

341.63 

93 

16,000 

22 

939.49 


72,000 

100 

$4,270.41 

♦ Rounded for illustration. 




Production Planning and Control. This rost is distributed to the producing 
flppartmrnts on the basis of the number of items specified on production orders. 
The total cost of $3,573.S5 romprises charges from the primary distribution, 
$3,300.00, and $273.85 of indirect costs distributed from powerhouse, general plant 
office, and factory accounting office. Computation for distribution of planning 
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Service department cost distributions made to producing and service departments on a nonreciprocal basis. 
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and production control cost is given in the accompanying table. The distributions 
are shown in work-sheet form in Fig. 5. 


Department 

Items on 

Production Orders 

Percent of Total 

Distribution 

00 

4,000 

50 

$1,786.93 

01 

2,000 

25 

893.46 

92 

800 

10 

357 39 

93 

1,200 

15 

536.07 


8,000 

100 

$3,573.85 


SECONDARY DISTRIBUTIONS ON RECIPROCAL BASIS. The 

reciprocal basis of distribution recognizes the fact that services rendered by certain 
service departments are utilized, in part, by certain other service departments. 
Hence, where two or more service departments render services to each other, a 
vicious circle is created in ascertaining the amounts to be distributed to one 
another. The term 'Vicious circle” is applied to this type of problem because 
where two departments, A and B, are interdependent, it is impossible to know the 
total cost of Department A until the distribution of Department B is complete — 
but the distribution of Department B cannot be made until it has received its 
share of A’s costs. 

Arguments for using the reciprocal basis for secondary distribution of service 
department costs are: 

1. If a given service deparlment receives service from another department, the 
department receiving such service should be charged therefor. If two service 
departments provide service to each other, each department should be charged 
for the cost of service rendered by the other. 

2. The full operating cost of a service department cannot be known unless it is 
charged with both direct costs resulting from the primary distributions and all 
indirect costs arising from secondary distributions. This includes all fnter- 
departmental service cost transfers. 

3. Control of service department costs includes the budgeting of both direct 
charges and interdepartmental service cost transfers. 

There are two arguments against the use of this method: 

1. It involves more work than either of the two preceding plans. 

2. It is doubtful whether it provides any more reliable costing of products. 

The first step in making reciprocal distributions is to determine the share of the 
total costs of each service department that is to be assigned to each of the other 
service departments and to each producing department. These share calcula- 
tions expressed as percentages of the total and using the data and apportionment 
bases presented in the earlier illustrations are given in the subsequent paragraphs. 

Powerhouse Service. The powerhouse in the previous example comprised a 
boiler room and an engine room. The total cost ($12,000) was apportioned 
between the two. The share assigned to the boiler room was converted into a 
unit cost per 1,000 pounds of steam. The cost of steam used for heating purposes 
was apportioned to all other departments (service and producing) on the basis 
of their cubic content. The cost of steam used by the engine room was added to 
other costs of this subdepartment to determine the total cost of producing electric 
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energy. The cost per kilowatt-hour was calculated. Records of kilowatt-hours 
used for lighting and for power machinery provided a basis for the apportionment 
of the engine room cost between these two uses of the electric energy produced. 
The cost assigned to lighting was distributed to other service departments and 
to the producing departments on an area-occupied basis. The cost of electricity 
used by power machinery was assigned to the departments that had used the 
energy on the basis of records of consumption. A summary of these distributions 
is shown in the accompanying table. 


Department 

Steam 

Heat 

Cost 

Light 

Cost 

Power 

Cost 

Grand 

Total 

Percent 
of T otal 

90 

. S 845.73 

3302.33 

$6,838.57 

3 7,986.63 

66.5 

91 

230.65 

79.18 

899.81 

1,209.64 

10.1 

92 

172.99 

57.59 

1,079.77 

1,310.35 

10.9 

93 

249.88 

86.38 

179.96 

516.22 

4.3 

Subtotal 

. $1,499.25 

$525.48 

$8,998.11 

$11,022.84 

91.8 

01 

134.55 

50.39 


184.94 

1.5 

02 

57.67 

21.60 

359.93 

439.20 

3.7 

03 

172.99 

79.18 


252.17 

21 

04 

38.44 

28.79 


67J23 

.6 

05 

19.22 

14.40 


33.62 

.3 

Total Service Cost . . 

. 31,922.12 

3719.84 

$9,358.04 

312.000 00 

100.0 

Other Service Departments. 

The same procedure is 

followed in the 

case of 


other service department distributions. In each case the distributive shares are 
expressed as percentages of the total. For example, where man hours arc used as 
a basis for distribution, the man hours worked in each department are expressed 
as a percentage of total man hours. 

The general plant service is distributed on the basis of total man hours worker! 
in all departments, including the powerhouse but excluding general plant service. 
The same basis is used to distribute the factory accounting service, though in 
this case total man hours worked in all producing and service departments exclu- 
sive of factory accounting are u.sed. 

General Plant Service Distributidn 


Department 

90 

91 

92 

93 

Subtotal 

01 

02 

03 

04 
06 

Total Man Hours 


Total Man Hours 

26.300 

32.300 
7,500 

13,400 

84,500 

2;200 

1,900 

4.000 

2.000 
3;zoo 

97,800 


Percent of Total 
26.9 

33.0 
7.7 
18.8 

86.4 

2.3 

1.9 

4.1 

2.0 

33 

100.0 
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Factory Accounting Department 


Department 

Total Man Houra 

Percent of Total 

90 

26.300 

27.0 

91 

32,300 

33.2 

92 

7,600 

7.7 

93 

18,400 

18.9 

Subtotal 

84,500 

86.8 

01 

2;200 

2.3 

02 

1,900 

2.0 

03 

4,000 

4.1 

05 

1,600 

1.6 

06 

3,200 

3.2 

Total Man Hours 

97,400 

100.0 


Stores Department 

Cost of Stores 


Department 

Requisitioned 

Percent of Total 

90 

$ 92,097.39 

59 3 

91 

15,997.68 

10.3 

92 

9,815.42 

6.3 

93 

36,368.60 

23.4 

Subtotal 

6154,279 09 

99.3 

02 

491.70 

.3 

06 

599 75 

.4 

Total Cost of Stores Issued 5155,370 54 

100.0 


Summary of Interdepartmental Service Cost Distributions. Fip;. 6 suTn- 
marizes the percentages of service department rost distributions, shnwiniz; 
charges to be made to producinK departments and those to be mnrle to other 
cervire departments. The percentages are taken from the schedules shown in the 
])rerpiling table. The percentages in the vertical columns show charges to the 
account indicated at the top of a column. (These are in addition to direct 
charges already in the departmental accounts.) The percentages in the horizontal 
rows indicate credits to the accounts listed at the left. 

METHODS FOR SOLVING RECIPROCAL DISTRIBUTIONS. 

There are three methods of solving the problem posed by reciprocal distributions: 

1. Trial and error method. 

2. Method of continued distribution. 

3. Method of simultaneous equations. 

Under the trial and error method, the object is to determine by successive 
trials the total of each service department account (including allocations from 
other service departments) before distribution. Under the method of continued 
distribution, each service account is distributed by successive trials until the re- 
maining balances arc so small that further distribution may be disregarded. Solu- 
tion by simultaneous equations may be profitably employed where calculating 
machines are available and no more than three, or at the most, four, mutually 
interdependent accounts exist. 

Trial and Error Method. This Ls an expedient method to use where there arc 
more than two or three service departments affected by interdepartmental trans- 
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Fig. 7. Work sheet of service department cost distributions by trial and error method. 
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fer of services. As shown in Fig. 7 , the amount of primary cost of each service 
department is the starting point in this computation. For example, the totals of 
direct costs charged to service departments affected by the interexchange of 
department services are as follows (from Fig. 5) : 

Primary Expense 


03 StDresroDin S 3,800 

04 Factory Accounting 2,100 

05 General Plant Service 2,200 

06 Powerhouse 12,000 


In computing cost distributions under this method, the following steps are 
involved : 

1. Enter the primary cost totals of each service department involved in the vicious 
circle in the first trial roJumn (Fig. 7), allowing sufficient space under each service 
department to show the percentage of additional cost allocated from other service 
departments. An example follows; 

First Trial 

03 Stnrcsrooin (primary cost) $3,800.00 

Services furnished to storesroom by: 

04 Factory Accounting (4.1%) 

05 General Plant (4.1%) 

06 Powerhouse (2.1%) 

2. Multiply the primary costs of the service departments which furnish the serv- 
ices by the percentage figure applicable to the department to whii’h the distribution 
is being made. 

First Trial 


03 Storesroom (primary cost) $3,800.00 

Services furnished to storesroom by: 

04 Factory Accounting (4.1% X 12,100) $ 86.10 

05 General Plant (4.1%; X $2,200) 90.20 

06 Powerhouse (2.1%« X $12,000) 252.00 

Service department cost distributed by first trial I 428.30 

Total new stni esroom cost after first trial distribution $4,228.30 


3. After the first trial distributions of all interdependent depjutments are com- 
pleted, the process is repeated by multiplying the new cost totals by the same per- 
centage figures as before. The new products are then added to the original primary 
cost totals, as shown in the following example. 


Second Trial 


03 Storesroom (primary cost) $3,800.00 

Services furnished to storesroom by: 

04 Factory Accounting (4.1% X $2,216) $ 90.86 

05 General Plant (4.1%. X $2,269.60) 93.05 

06 Powerhouse (2.1%; X $12,151.20) 255.18 

Service department cost distributed by second trial $ 439.09 

Total new storesroom cost after second trial distribution $4,239.09 


4. Continue similar successive trial distributions until a result is produced that is 
the same as that in the previous try. 

For practical purposes the process may be stopped when there remain only one 
or more differences of a few rents from the previous trial. It may not be con- 
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sidered worth the rffort to run an additional trial to allocate a difference of only 
a few pennies. 

The completed I’ost distributions of those service departments affected by 
interdepartmental transfer of services are shown in Fig. 7. 

Method of Continued Distribution. This method consists of closing anil 
reopening the departmental servirc accounts by sucressive distributions. The 
f^teps involved are as follows; 

1. Apply the given pneentages to prorate the primary lotal of the first servirr 
department. This rinses the account and rliarges the prorated amounts to 
other departments. 

2. Apply the giv’^en percentages to the second service department whose total is 
made up of primary charges plus proration from service department No. 1. 
This closes the second department and charges the others, including perhaps 
No. 1. 

3. Apply the same procedure to all other service departments. 

4. Repeat a second cycle of operations beginning with department No 1. ivhnsi' 
total consists at present only of amounts prorated from other service depart- 
ments. In this way the service department totals become less and less with 
each cycle of distributions because each time a substantial amount is chargeil 
to the producing departments. 

5. Stop the process at any point where it is felt that the remaining figures are too 
small to be of any consequence. 

The entire procedure is illustrated in Fig. S. To prove the accuracy of the dis- 
tributions, add the totals of columns 7 to 11 inclusive. They total 527,100, which 
is equal to the total primary charges to the six service departments before any 
distributions are made. To arrive at the total debits in the service department 
accounts after all redistributions have been marie, sinijdy add the various sub- 
totals in each of the first four columns of Fig. 8. The resulting totals (shown 
below) agree with those of Fig. 7. (The costs of the production and planning 
control and toolroom departments are not involved, since these departments serve 
only producing departments.) 





General 




Fartoiy 

Plant 



Storc-sroom 

Accounting 

Service 

Power 

Total from Cycle I 

. . . $3,800.00 

M.IOOOO 

$2,233.60 

$12,152.31 

Total from Cvcle II .... 

432.88 

117.58 

38.34 

6.33 

Total from Cycle III . . . 

6.52 

.81 

.03 

.05 

Total from Cycle IV ... 

.03 




Final Total 

... $4,239.43 

$2,218.39 

$2,271.97 

$12,158.69 


Devine (Cost Accounting and Analysis) calls thi^ the attrition method and 
observes that, ‘The speed with wdiich the ultimate distribution is found depends 
upon the size of the interdependent service percentages. The smaller the per- 
centages applicable to other service departments, the quicker the assignment i.- 
completed.” 

Solution by Simultaneous Equations. From the cost distribution table 
(Fig. 0), a series of simultaneous equations can be formulated as follows: 

(1) Let a = storpscDom cost, including allncahons from other departments. 

(2) Let b = corresponding factory accounting office cost. 

(3) Let c — corresponding general plant office cost. 
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Fig. H. Work sheet for continued distribution of service department charges. 
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(4) Let d = corresponding powerhouse cost. 


(5) Then 

a = f 3,800 

+ .041b + .041c + .021<i 

(6) 

b = $ 2,100 

+ .020c + .ooed 

(7) 

c = $ 2,200 

+ .016b + .003d 

(8) 

d = S12,000 + .003o + .032b + .033e 


Transposing : 

(0) a - .041b - .041c - .021d = S 3^00 

(10) b - .020c - .006[/ = $ 2.100 

(11) -.016b+ c - .003rf = $ 2.200 

(12) - 0.003a - .032b - .033c + = 112,000 

By combining equations and eliminating unknowns, the following results are 
obtained: 

a = 54,239.44 c = 5 2,271.97 

b = 2,218.39 d = 12,158.69 

These values are the same as those obtained by the other methods. Solution by 
simultaneous equations, however, becomes long-drawn out when there are three 
or more reciprocal transfers of interdepartmental service costs. In such cases it 
is not considered as practicable as the other methods discussed above. A common 
procedure under simultaneous equations is to eliminate successively one unknown 
variable at a time until only one equation with one unknown is left. (See the 
Accountants’ Handbook, Wixon, ed., for illustration.) Cramer’s rule or matrix 
algebra would be preferred by those familiar with these methods. Accounting 
departments with access to electronic digital computers can have simultanenu'- 
equations involving a number of unknowns solved with comparative ease. 

The result of the distributions on a reciprocal basis are shown in Fig. 9. 

Secondary Distribution for Specific Departments 

DISTRIBUTION METHODS. The discussion in the subsequent text ol 
the secondary distribution of the costs of specific departments is not intended as 
an exhaustive list but as a description of the preferred way o^ ways of proratiru: 
these items. The method suggested should be tested in any given circumstance'* 
or after any major change in conditions to determine whether it is fair and prac- 
ticable and results in reasonable charges to each department (see comments under 
Proration Tests in this section) . 

BLACKSMITH REPAIR SHOP. This department may furnish repair 
service for the majority of department.'- in the plant. Prior to making any repairs 
for a given department, a repair order should be issued. The order should 
identify the department for which the repairs arc to be made. Repair materials 
and repair labor should be charged directly to the blacksmith repair order. At the 
end of the month the costs of the blacksmith service department should be 
prorated among all repair orders on the basis of blacksmith repair labor hours. 
All repair shop costs are thereby absorbed and reflected as a cost of repair orders 
for the month. Repair orders are then classified by the departments for which 
the repairs were made, in order to find the total charge to each department that 
was served. 

A more expedient but less equitable basis for distributing this repair service is 
on the basis of direct labor hours in the several producing departments. The 
arguments for the use of this basis are that blacksmith repairs are usually made 
exclusively for producing departments and that there is a definite relationship 
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between departmental direct labor hours and repairs required in the producinii; 
departments. The same argument is advanced in support of machine hours as 
a basis for the distribution of service costs of this type. Specific allocation based 
upon repair order records, however, seems the most equitable basis. 

BUILDING OCCUPANCY. In some cost systems, occupancy costs appli- 
cable to all departments housed within factory buildings are accumulated and 
charged to a Building Occupancy account. Floor area of the building is the 
generally accepted basis for distributing costs, such as building depreciation, 
insrrance, taxes, maintenance, and repairs, among the several departments located 
within the building. If ceilings are of different heights, cubic content rather than 
floor area may proAude a better basis for the cost distribution. 

In discussing the suitability of the area basis of cost allocation, the Uniform 
Accounting Manual for the Plastics Industry (Society of the Plastics Industry) 
makes the point that : 

Buildings erected at different times or of different materials may have different con- 
struction, carrying, and maintenance costa per square foot. Usually, however, the 
location of a particular department is not governed solely by the age or type of 
builrlmg, so generally it is simpler to use an average cost per square foot for all types 
of building used for production. 

CAFETERIA. The secondary distribution of net cafeteria cost depends upon 
the policy of the company with respect to fond prices charged employees. The 
cafeteria income is credited against cafeteria service costs. If income exceeds 
costs, the excess is considered Other Income.” Where cafeteria scrAUce costs 
exceed the income of this department, the “loss” may be redistributed on the 
basis of the number of employees on the payroll of each department. If all em- 
ployees do not use the cafeteria, or if they use it irregularly, a more equitable 
distribution would be determined by a daily count and identification by depart- 
ment of employees using the facility. Such a daily statistical analysis, however, 
is usually too burdensome; the result obtaineil is not worth the effort involved. 

CARPENTER REPAIR SHOP. Carpenter repair service relates to build- 
ings and to departmental equipment such as benches, tables, and cupboards. The 
accounting for these costs is similar to that for blacksmith repair service. Written 
repair orders that identify the department or cost center involved should be 
used. Repair materials and repair labor are charged to each specific order. At the 
end of the month the carpenter shop costs are prorated among all orders on the 
basis of carpenter repair labor hours. The total of carpenter repair shop costs 
IS distributed as follows: 

1. To specific departments for carpenter repairs made on departmental equip- 
ment. 

2 To Building Occupancy Service Department for carpenter repairs made on the 
factory building, or to an Allowance for Building Maintenance where such a 
method is used. 

3 To Marketing Expense or Administrative Expense general ledger accounts for 
carpenter repairs made to either buildings or equipment classifird under these 
two divisions of the enterprise. 

Other bases, such as direct labor hours or direct labor costs in the departments 
affected, are sometimes used to distribute this service cost. Such bases are likely 
to be arbitrary, how^ever, and may lead to inequity in apportioning the cost. 

The procedure given for the carpenter shop may also be used in the case of the 

electric repair shop. 
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DRAFTING SERVICE. Tho most equitable manner of distributing the 
costs of the drafting room or drafting department is on the basis of the man hours 
of drafting work performed for the various departments. The use of formal 
drafting job orders may be necessary in certain circumstances. Direct costs can 
be charged to specific jobs. The overhead of the department can be allocated 
to the jobs at the end of each month on the basis of direct labor hours. Classifica- 
tion of the job orders on the basis of the departments for which the work was 
performed provides the totals of the departmental charges. 

When the total cost of the drafting room is relatively small, the distribution of 
the cost on the basis of man hours worked for other departments is a satisfactory 
expedient. 

EMPLOYEE TRAINING. A fair method for distributing employee train- 
ing costs is on the basis of the number of employees trained each month for each 
department. If the length of the training period varies in different departments, 
the number of training hours would be a better basis. 

EMPLOYMENT SERVICE. The employment or personnel department 
may render a wide variety of services affecting all employees. The most equitable 
basis for distribution of employment department cost is the average number of 
employees on the departmental payrolls each month. Vance (Theory and Tech- 
nique of Cost Accounting) observes that this is the most saiitable basis if the chief 
activity of the office is the keeping of routine personnel records and other work 
affecting all employees. If, however, the major activity of the office is the hiring 
of workers, the costs of the office should be distributed on the basis of the number 
hired for each of the departments during the period. Another method suggested 
involves a survey of the time spent on problems of each department. 

ENGINEERING MAINTENANCE. Engineering maintenance service 
deals exclusively with current productive activities. Actual repairs and main- 
tenance service should be accounted for by the use of repair and maintenance 
orders. In this manner, repair materials and labor, and the department’s cost> 
are definitely allocated to departments. If dc'^ired, a portion of engineering 
maintenance cost pertaining to general services, such as periodic inspection 
and lubrication, may be distributed on a basis of machine hours. 

EQUIPMENT REPAIR DEPARTMENT. The preferred way to dis- 
tribute the cost of this department is by separate work orders that show the 
department for which the repair work was performed. The direct materials and 
labor costs should be charged to s])eciric repair orders. The general overhead of 
the department can be apportioned among the various orders on the basis of man 
hours or, in certain cases, on machine hours. Sorting the orders by dejiartments 
and totaling the charges will provide the distribution. 

FACTORY ACCOUNTING SERVICE. The factory accounting depart- 
ment maintains records of materials, men, machinery, and tools. The activities 
of the department may be so varied that it becomes difficult to find a common 
denominator to use in distributing the cost in a way that is considered equitable. 
Total man hours worked in each department is perhaps the most commonly useil 
basis. The following bases, however, also have been advocated: 

1. Number of employ eea. 

2. Number of time tickets handled. 

3. Survey of time spent on records of the several departments. 
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FIRE PROTECTION SERVICE. The fire protection service department 
renders service to all divisions of the plant. A portion of the total fire service cost, 
therefore, may be distributed to the marketing and administrative divisions of the 
business. There are two bases which may be used to distribute this cost: 

1. Valuation of the property protected within the several aepartments and divi- 
sions. 

2. Valuation of the property protected as weighted by the fire hazard experience. 

Property valuation for i\ specific department includes the value of machinery 
iiifi equipment located therein plus a proportion of the building valuation deter- 
niincfl by floor area or cubic content of the department. Fire hazard experience 
i- a weighting factor may be employed where occurrence of fires is frequent and 
where there is a constant hazard in certain departments OAving to the nature of 
the productive activities carried on therein. 

FLOATING LABOR SERVICE. This service is rendered to all depart- 
ments as the occasion requires. The foreman of the labor gang may ])reiiare a 
daily report which indicates the number of hours worked by each laborer for 
certain departments. Either this record or a monthly analysis of time tickets 
(d’ the la})or gang can be used as a basis of distribution. The total hours worked 
by the labor gang is divided into the total cost. The resultant cost per hour of 
floating labor gang service is allocated to departments that utilized the service. 

GENERAL PLANT SERVICE. Co^^ts charged to this service department 
f)r cost center are those which apply to the plant in general and which cannot be 
idlocatecl or prorated expediently to specific departments. Two bases arc used to 
(listnbiUe general plant costs: units of productive output, and total man hours. 

Unit of productive output (tonnage) is used by some steel mills to distribute 
general plant or general works costs. Tonnage in this type of industry is a better 
basis than total labor hours because this measure is more uniformly representa- 
tive of production in the several maiiufaptiiring divisions than is that of total 
labor nr man hours. 

Total man hours is considered a fair basis for distributing general plant 
service costs w'here labor is a common ami dominant factor of production in all 
(lejiartments. This is iiarticularJy true wdicre general jilant service includes 
general supervision, which indirectly afferts all workmen. 

LOCOMOTIVE CRANE SERVICE. This service is provided for different 
jiroducing departments as the need for a crane is requested. A record of the time 
worked for each department is showm on the daily time ticket of the crane 
operator. There are two bases used to distribute locomotive crane service costs: 
crane hours and wTight of materials handled. 

The crane hour basis is generally used to distribute locomotive crane cost. 
Total crane cost is divided by total crane hours in order to comjmte the co&t per 
hour for crane operation. The hourly rate multiplied by the numlier of hours that 
the crane works for a given department provides the departmental charge. 

In some plants the weight of materials which the locomotive crane handles 
for different departments can be obtained with little difficulty. Where this in- 
formation is available, the weight handled furnishes a reasonable basis for expense 
distribution. 

PATTERN SHOP. The costs of the department or cost center may be 
assigned to the patterns produced in the manner that a product is costed. Mate- 
rials and labor that can be identified are charged to specific (pattern) jobs, and 
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department/il overhead is allocated on some reasonable basis (such as man hours). 
The pattern cost thus determined will be charged to a specific job or, if the 
pattern is to be used for several jobs, its cost may be capitalized and amortized. 
Lang-McFarland-Schiff (Cost Accounting) state that a common method used 
where patterns, special tools, and dies are made for changes in a model to extend 
over a period of a year is to charge the cost on the basis of actual or estimated 
production in the departments where these items are used. 

PAYROLL SERVICE. Factory payroll sendee applies to all department^ 
in the plant. Since this department accounts for the time worked by all factory 
workmen, the cost of operating the department may be distributed on the basis 
of the total man hours worked in each department. Many plants, however, use 
the number of time tickets handled as a basis for distribution. 

PRODUCTION PLANNING AND CONTROL. This cost is distributed 
each month among the producing departments. Specific allocation is based upon 
the number of items appearing on production orders and their accompanying 
specification schedules. The types of items involved are departmental opera- 
tions, tools, and materials, which are planned and specified on each order anil 
which must be provided to carry on the production in each department. 

PLANT MAGAZINE. The cost of publishing a plant magazine or house 
organ should be allocated on the basis of the number of employees in each 
department. Since the major purpose of such journals is to foster cordial labor- 
management relations, the number-of-employecs basis is particularly suitable. 

POWERHOUSE COST. Service performed by this department consist^ 
of producing steam for: 

1. Building heat. 

2. Power generation. 

3. Compressed air production. 

The costs applicable to the powerhouse are collected independently of the re- 
mainder of the plant, as though the power division were a separate institution 
Within the power division, cost accounts should be so arranged as to segregale 
the costs for the three subdivisions mentioned. 

The costs assigned to the production of heat may be di&tributed on the b.i^i' 
of relative space (area or cubic content) occupied by the departments in the 
])lant. The costs a.ssociated with the production of electric energy may be pro- 
rated on either the basis of consumption by the departments served or on a dual 
basis (see Combination nr Dual Basis of Distribution in this section) that take^ 
into account both the rapacities of the other departments to consume power and 
their actual consumption for the period. The cost assigned to compressed air 
lirnduction may be di-tributed on the basis of metered consumption or as deter- 
mined by an engineering study of departmental u>e of compressed air. 

(For an analysis of powerhouse cost and a detailed example of its distribution, 
see Secondary Distrdjution on Nonreciprocal Basis in this section.) 

PURCHASING DEPARTMENT COSTS. This department renders serv- 
ice to all divisions of the plant by placing orders for raw materials and factory 
supplies and for factory and office equipment, as well as for supplies and equip- 
ment for the marketing and administrative divisions. Under these circumstances, 
the purchasing department costs should be distributed among all divisions. Two 
bases for distribution of purchasing department costs arc fl) the amount of the 
purchase orders issued and (2) the number of purchase orders issueil. 
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The first basis requires an analysis of all invoices covered by purchase 
vouchers issued each month. The latter are analyzed as to the departments for 
which materials, supplies, and equipment are purchased. The money amount of 
the purchases for each department provides the basis for the cost distribution. 

Some cost accountants feel that a more equitable distribution of purchasing 
department cost is on the basis of the number of purchase orders placed. This 
hnsis, like'wise, requires analysis of purchase orders placed during the month, in 
(erms of the departments in which the purchase requisitions originated. While 
these analyses require extra clerical work, they provide a more reasonable dis- 
tribution of purchasing department cost than any other method. Direct labor 
hours is a basis often employed, but its use is not recommended. 

RESEARCH AND DEVELOPMENT. The treatment to be given the 
costs incurred in the various activities collectively called "research and develop- 
ment" is a subject of some debate. The tremendous increase in annual expendi- 
tures for this activity means that the accounting treatment of these items may 
have an important effect on the determination of net income for a particular 
jieriod. The central question is whether such costs should be capitalized and 
amortized over a number of periods or, alternatively, charged off as cost in- 
curred in the current period. (See Research and Development Costs in the sec- 
tion on Accumulation of Manufacturing Overhead.) 

Research and development costs can be regarded as either an element of cost 
of goods sold or as an operating expense. The Accountants’ Handbook (Wixon, 
ed.) states: "Under the former, research is regarded as a part of, or an adjunct 
to, the manufacturing function, whereas, under the latter, research and develop- 
ment are usually organized and used as a general management staff function." 
Treating these expenditures as cost of goods sold can be accomplished by either a 
direct charge to that account or by the inclusion of such costs as general overhead 
lu be assigned to products — probably by the use of departmental overhead 
rates. Tf the intention is to treat research and development costs as an element 
of plant overhead, the amount of such costs can be distributed to the producing 
deiiartmeiUs on some such activity basis as man hours or machine hours. An 
nlternativp is to charge them to General Plant Service, to be prorated along with 
other items not clearly identified with sjiecific departments. 

STORESROOM COSTS. This department renders a service to all depart- 
ments which requisition raw materials and supplies, including the marketing and 
administrative divisions. Hence, a portion of this service cost is prorated to the 
Marketing and Administrative Expense accounts at the end of each month. 
Bases used to distribute storesroom costs are: 

1. Number of stores requisitions filled. 

2. Number of stores items issued. 

3. Cost of materials and supplies issued. 

The number of stores requisitions filled by the stores department is a fair 
basis for distribution of storesroom service costs, if a requisition is made out for 
each issue of raw materials from the storesroom. This is usually the case where a 
job order cost system is in operation. In the case of continuous production, 
however (as, for example, in glass factories, blast furnaces, and cement mills), 
daily and monthly summary records of quantities issued are used in lieu of stores 
requisitions. 

The number of stores items issued is a more equitable basis for distribution 
of storesroom cost, particularly if the practice is to write more than one item 
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on a stores requisition. Much of the cost of operation of a storesroom is identified 
with the issue of stores items and posting and pricing the requisitions after the 
issues have been made. 

Where stores requisitions are not used as a basis for issue, the cost of materials 
and supplies issued may be a better base for distributing the storesroom expense. 

TABULATING AND COMPUTING. Tabulations can be provided for 
production orders, stores inventory, finished stock inventory, cost of sales, raw 
materials and factory supplies issued, payroll and labor distribution, plant and 
service expense analysi.'^, building and equipment ledger records, areounts payable, 
accounts receivable, budgets, marketing ro>t analyses ineluding sales, cost, and 
exi)ense analyses. Tabulation service cost is distributed at the end of each month 
to the manufacturing,' marketing, administrative, and financial divisions in ac- 
cordance with the relative amounts of service rendered to the respective divisioiih, 
as measured by one of the following bases: 

1. Number of carrls or tapes punched and processed. 

2. Man hours and machine or computer hours. 

3. Allocation to specific depart menls. 

Where a wide variety of data jiroeessing is performed for all divisions of a busi- 
ness and for numerous departments of ii manufacturing division, an equitable 
liase for the distribution of tabulating costs ma}’ be the number of cards or tapes 
])unched and processed. Automatic counters on many machines provide some 
of or all the needed statistics. 

The number of hours eaeh maehinc is operated, together with hours of 
programming and set-up time on the work for each department or division, 
may be used for roiiqiuting the distribution of this cost. This jdan requires that 
each employee keep a daily record of work performed. 

Where the use of tabulating equiimient is limited to only one application, such 
.‘IS payroll and labor distribution accounting, assignment of this service cost is by 
specific allocation to the department involved (payroll ileiiartment or the 
factory accounting department, in the exam])le given). (See the section on Basic 
Cost Records for discussion nf the use of tabulating and data jiroeessing equip- 
ment.) 

TESTING LABORATORY. The testing laboratory iierforms a service, as 
a general rule, for specific producing departments. In a fouiidr}', te.sts are made 
for the melting department. In a steel plant, pig iron is analyzed from each run 
of the blast furnace, while the carbon content of steel is te.'^ted as it rnmes from 
each open-hearth heat and Bessemer converter heat. Sometimes the testing 
laboratory makes tests of raw materials before they are accepted and placed in 
stock. The distribution of thi^ service department cost can be made on the basis 
of units of product ive output or number of testing laboratory hours. 

The units-of-productive-output basis provides a fair method of distributing 
this cost if the time required for testing is fairly commensurate with the volume 
of production in different departments. If this condition is not present, the 
testing laboratory hours may be used as a ba.?is for distributing the cost. The 
total testing department cost for the month is divided by the total number of 
hours worked by laboratory testers. This rate is then multiplied by the number 
of hours spent by laboratory’’ technicians in making tests for specific departments. 

TIME AND MOTION STUDY AND RATE SETTING. This engineer- 
ing cost usually relates to manufacturing activities only. It is distributed to the 
various departments in proportion to the time spent in making the studies. The 
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engineers engaged in this work should keep daily time tickets that indicate the 
department for which the work was performed. 

TIMEKEEPING. This function frequently is included with factory payroll 
service. "Where the timekeeping activity is treated as a separate service depart- 
ment, the cost of its operation is distributed on the basis of either man hours or 
number of employees. 

The man-hours base seems more equitable than that of the number of em- 
jiloyees wliere large amounts of overtime are worked in certain departments. 
This latter situation requires additional eheckinc: by timekeepers. The number- 
of-eniployees l)asis for the distribution of timekeeping cost provides an equitable 
method wliere little or no overtime is worknl, anil no special circumstanees exist 
that eause the timekeeping for employees in certain departments to be more 
iliffieult than in others. 

TOOLROOM COSTS. This department is rustodian of all expensive hand 
tools not entrusted to the permanent possession of shop workmen and of all hand 
InoLs that are used infrequently. When tools are requested by factory workmen, 
it is coniinon iiraetiee to reriuire the presentation of a tool check showing the 
worker’s number. This provides a record of the whereabouts of each tool. This 
.'-ervice is generally rt'ferred to as tool crib service. Sometimes tJie toolroom also 
engages in making small tools and dies if a machine shop is not available. The 
costs of operating the toolroom may be distributed on the basis of direct labor 
hours or specific allocation to dejiartments. 

The direct labor hourly basis for distributing toolroom costs is equitable when 
ihe activity of the flepartment consists exclusively of tool crib service. If the tool- 
room renders service in the form of tool or die making, a shop or job order 
should be issued to specify the character of the work. Materials and labor cost 
and a jjortion of the toolroom overhead cost should be charged to each toolroom 
^hop or job order. The latter, in turn, indicates the department to be charged 
Tor the arcumiilated cost. 

TRANSPORTATION SERVICE. Plant transportation service may be 
l)(jth extcTiial anil iniornal. External transportation in the form of automobile 
trnrk trans])OTtatinn is provided in many industrial plants to haid freight and 
exjiress for the stores and .ship])ing departments. The cost of operating this 
ilepartnient may be ilistribiited on the following bases; 

1. Autrunoliiln truck hoins 
2 Alii iMiinliilf' trui k 
Tnniiiige luiiiled. 

When autoiTiohile truck hours are used as a basis for distributing the cost of 
this activity, it is necessary to enmpnte a truck-hour cost rate. The rate is cal- 
culat('d by dividing the total cost of operating the department by the total 
number of truck hours oiierated. The cost is then distributed by multiplying the 
automobile truck-hour rate by the number of hours of service rendered to each 
department. The record of hours worked is prepared by the operator of the 
truck. 

Automobile truck miles jirnvide an equitable basis for distributing trucking 
costs, ])articularly where long hauls are involved. Under this plan it is necessary 
for the truck oiierator to keep a daily record of the miles operated for each of 
the different departments and ilivisions of the plant. The tonnage basis for dis- 
tributing automobile service department cost ma}^ give equitable results and can 
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be used if records of tonnage handled for each department can be obtained 
without great difficulty. 

The internal transportation or materials handling system is used to trans- 
port materials and supplies from the storesroom to the producing departments, 
to carry scrap from a producing department to the storesroom or salvage yard, 
and to handle interdepartmental transfers of work in process and finished goods. 
A common practice is to charge the storesroom for the delivery of materials to 
the producing department where they are to be used. Each producing depart- 
ment is charged, in turn, with the cost of moving the work to the next process or 
department. In this manner the producing department in which the last manu- 
facturing operation is performed is charged with the cost of transferring the 
finished products or jobs to the finished stock warehouse or to the shipping plat- 
form. The cost of the internal transportation service may be prorated on the 
basis of either truck hours or tonnage hauled. The truck-hour basis usually 
provides the easier plan for distributing this service cost. The basic records are 
compiled by the truck operators; they prepare time tickets showing the number 
of hours worked in, or for, each department. Weight of the materials transported, 
however, may represent a better measure of the cost of internal transportation. 
The difficulty involved in utilizing this basis is in obtaining accurate weights of 
materials transferred. 

WATER PUMPING AND TREATING. Some industrial enterprises 
which consume a large volume of water have their own water plants from which 
water is pumped from wells or from rivers and lakes. The total monthly cost of 
operating this department is divided by the number of thousands of gallons of 
water pumped during the month, to determine the unit cost of pumping. Records 
of water consumption for each department times the pumping cost per unit gives 
the charge to each department. The use of meters is the most reliable means of 
determining departmental consumption. Meters should be installed in each de- 
partment where large volumes are consumed. Another meter should be provided 
to measure water used for drinking and washroom purposes. The cost of water 
used for these latter purposes usually is charged to the building service depart- 
ment or to general plant service. 

YARD SWITCHING SERVICE. This department renders service pri- 
marily for the stores department and the shipping department. This means that 
the expense of this activity is distributed to both manufacturing and marketing 
divisions. The bases which can be used for the distribution of this service are: 

1. Switching hours. 

2. Number of cars handled. 

3. Tonnage handled. 

In each case a unit cost of yard switching service is computed by dividing 
monthly yard switching costs by the units of whichever base is to be used. The 
unit switching cost is then multiplied by the number of units of service rendered 
to each department and division in order to distribute the cost. Switching hours 
and number of cars handled provide satisfactory bases for the distribution of 
yard switching service. Tonnage handled, however, usually does not provide a 
basis as adequate or expedient as the other two. The reason is that a special 
record of tonnage handled must be kept by the yard switchmen, and this in turn 
necessitates recording the weight of empty cars in addition to load weights. If 
"empties” are not included in the tonnage record, a reliable cost distribution 
cannot be provided. 
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Cost Distribution Sheet 

PURPOSE. A cost distribution sheet is a facilitating device. It is used as an 
jid in the end-of-period process of allocating or apportioning factory overhead 
ro the various departments (producing and other) and of reassigning the costs of 
service departments to the end that all the overhead is charged to producing 
departments (and in some cases to certain lionmanufacturing departments). 
While the distribution and redistribution processes could be accomplished with- 
out preparing a cost distribution sheet, its ii'-^e usually makes the task easier. The 
number of journal entries needed to record the distributions in the formal records 
can be greatly reduced if the work sheet is used. It provides totals for compound 
summary entries. 

PREPARATION. As in the case of most working papers prepared by ac- 
countants, the form of the distribution sheet can be varied to suit the need and 
circumstances. The traditional arrangement of the manufacturing cost distribu- 
tion sheet has the names of the cost accounts involved listed at the left, with each 
account balance in the first amount colimin. An amount column is provided for 
each producing and service department with the name and/or number shown in 
the heading. The columns for the jirodiicing departments usually are placed at 
the left of those for the service departments, though reversing the positions would 
serve just as well. 

In sonic cases various statistics that jirovide the bases for all or many of the 
distributions are placed at the top of the .sheet before the accounts, their balances, 
and the distributions are shown. Another useful variation is the inclusion of an 
explanation column between that for the account names and the first amount 
column. This extra column is used to note the b.a.sis of distribution for each cost. 

Fig. 10, adapted from Vance (Theory and Technique of Cost Accounting), 
illustrates a cost distribution sheet containing several features previously men- 
tioned. The dollar amounts shown in the “Total Cost” column are the balances in 
the subsidiary manufacturing cost ledger controlled by a general ledger account 
entitled “Manufacturing Overhead Control.” It could be that no subsidiary 
ledger and related control account would be used; all the accounts shown could 
1)6 in the general ledger. The preparation of the cost distribution sheet would be 
the same in either case. 

The arrangement of the service department columns should be noted. Non- 
reciprocal distribution of service department costs is followed in Fig. 10. Building 
Service serves the Stores department as well as all three producing departments 
while the Stores department serves only the three producing departments. The 
columns for the service departments were arranged so that the one whose total 
was to be distributed first was placed at the left of the one whose total was to be 
distributed second, etc. (Some cost accountants would exactly reverse this order, 
placing at the far right the column whose total was to be first distributed, then 
the next to be closed, etc. The partial cost distribution sheets illustrated in the 
preceding pages have this latter positioning of the service department columns.) 

CLOSING THE COST ACCOUNTS. The cost distribution sheet accumu- 
lates the data needed to prepare entries to close the manufacturing overhead 
accounts. The closing entries may be as detailed or as summarized as the 
accountant wishes. Separate entries can be made to distribute each cost to the 
]iroper departments, followed by entries to redistribute each service department 
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Distribution 

Base and Rate 

(Direct charge)* 

( " " ) 

( ,. n ) 

3% per year of book value of 

property used or stored 

3.0% of total payrolls** 

$0.70 per $100 of value of 
property used or stored 
$0.02 per kilowatt hour used 
(Direct charge) 

$2.10 per worker 

$0.25 per square foot of 
floor space 

$0.21348 per requisition 

Item 

Indirect materials 

Indirect labor 

Depreciation of equipment 
Property taxes 

Social Security taxes 
Casualty Insurance 

Power 

Repairs 

Sundiy 

Totals 

Redistribution of service 
department costs: 
Building service 

Stores Department 

Totals 


* “Direct charge” meanh that no disti ihution base iss needed, the data aie obtained li\ aiiahsi^ of matenaK recinisition'?, labor records, 
depreciation computation, etc 

** 2 50% FOA; 10 % state unemploj ment , 0 3% federal uueinploj inent It is assumed that no emplojee has thus far this 3 ear earned 
$3,000 

Fig. 10. Manufacturing overhead distribution sheet. 
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ro>st. Most acnmntants would see no advantage in so many entries, but instead, 
Avould make one compound entry to record the primary distribution and close 
the cost accounts, and another compound entry to record the secondary distribu- 
tions and close the service department accounts. Alternatively, one single com- 
jinund entry can be made to close the cost accounts and charge the producing 
departments and, perhaps, nonmaniifacturing departments. The debits are pro- 
vided by the prodiicing-department column totals on the last line of the cost 
distribution sheet ; the credits are to the accounts shown in the original listing at 
the left for the amounts shown in the fir4 column. (If the cost accounts are in a 
^iib^icliary ledger, the credit in the general ledger goes to the control account.) 

FINAL STEP AFTER DISTRIBUTION OF MANUFACTURING 
OVERHEAD. After all service department costs have been distributed under 
whatever plan may be used, the total service costs arc entered in the production 
department accounts. The production department cost totals now represent the 
direct production department costs and indirect service costs distributed to pro- 
ihiction dejiartinents. These amount'^ can be used to obtain applicable overhead 
1 lies for asMgning the deiiartmenlal co^t to production. If predetermined rates 
ire Used, the producing department cost totals will be compared with charges to 
|iro(luetioii to determinr the amount of over- or underabsorbed departmental 
fiverhead 
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Nature of Manufacturing Overhead Rates 

CHARACTERISTICS OF MANUFACTURING OVERHEAD. Manu- 
facturing: overhead, also known by surh other names as manufacturing expenses, 
indirect factory costs, and factory burden, ineludes all factory operating costs 
other than direct materials and direct labor. Within this group of manufacturing 
overhead costs are a wide variety of items encompassing such costs as the follow- 
ing: 

1. Indirect materials: materials and supplies which are consumed in the factory 
but which do not become a pact of the manufactured product. 

2. Indirect labor: salaries and wages which are paid to personnel working in the 
factory but not directly on the manufactured product. 

3. Other indirect factory costs: charges for insurance, rent, property taxes, 
utilities, and other services purchased outLside the firm and utilized during the 
period; also, depreciation on factory assets. 

For a more complete discussion of the different categories of cost included under 
manufacturing overhead, see the section on Accumulation of Manufacturing 
Overhead, 

Relation to Product. One of the most important characteristics of manufac- 
turing overhead items is that while these costs are ordinarily quite easy to 
measure, it is usually impossible to trace them to individual units of product, or 
even to larger segments of output such as individual jobs, or production lots. 
Unlike direct malenal and direct labor, manufacturing overhead does not show 
up on the fiiii=:hed product, nor is there evidence such as from a time ticket or a 
stores requisition, of its contribution to specific products Manufacturing over- 
head. however, is as much a part of the total cost of the product as the materials 
and labor which enter the product directly. 

Relation to Volume. Another important characteristic of manufacturing 
overhead is that at least some of these costs do not change in the same proportion 
as the Amliime of output. Some costs, called fixed costs, remain relatively con- 
stant from month to month regardless of changes in the number of units pro- 
duced. Other costs, railed Scmi-variable costs, vary from month to month but 
not in the same proportion as the number of units produced. There are several 
types of semi-variable costs: some vary seasonally; some behave as though com- 
posed partly of a fixcrl element and partly of a variable element; some increase in 
step fashion at certain critical jioints on the volunie-of-oiitput scale; and others 
may behave in a curvilinear fashion, increasing more rapidly at some points on 
the volume-of-output scale than at others. When the volume of output changes 
from month to month, the combined effect of the different behavior patterns for 
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overhead costs and the chanpinp volume of output is such that the unit costs of 
the product fluctuate considerably from month to month unless something is done 
to normalize overhead cost charges to product. 

Method of Overhead Application. Methods must be devised to spread manu- 
facturing overhead costs properly over the production of the period. Selection of 
the correct method of overhead application, also called overhead costing or 
overhead absorption, is vital; otherwise, pricing policies, bids and estimates, 
decisions regarding product emphasis, and sales controls in general are affectCLl 
adversely; inventories are incorrectly stated; and the net profit reported for the 
period is inaccurate. Overhead application is accomplished by the use of over- 
head rates. 

PURPOSE OF OVERHEAD RATES. Overhead rates, also called burden 
rates, are used for four related purposes: 

1. To compute the proper amount of manufacturing overhead to be included in 
the cost of individual jobs, production lots, batches, or processes. 

2. To permit this computation to be made promptly upon the completion of 
production. 

3. To provide the basis for the formal accounting entries transferring cost from 
manufacturing overhead coat accounts to work-in-process inventory accounts 

4. To estimate manufacturing overhead costs applicable to a product in ad\ ance 
of actual production. 

Overhead rates are not suited for budgeting or forecasting the manufacturing 
overhead costs of a factory or subdivision thereof. 

It is not easy to determine the proper amount of overhead to be incliirlerl in 
the cost of a product. As expressed by Boyd and Dickey (Basic Accounting) : 

The task of charging such costs to the jobs they benefit is more diJTiculL than is the 
case with direct materials and direct labor. The requisition for the direct materiiil 
may be charged to the production order for which it was withdrawn, anil the time nf 
the direct laborer may be charged, on his time ticket, to the particular job on which 
he worked. But the depreciation of the building or the salary of the fnclnry super- 
intendent or of the night watchman requires more involved handling befoie being 
charged against the production orders they benefit. 

Further, modern industrial trends increase the difficiiltics, as explained by Frank- 
lin (NAA Bulletin, vol. 32) : 

The problem is being made more and more acute every day by the growing 
tendency to effect reductions in prime cost at the expense nf increases in overhead 
cost. When a large, single purpose machine tool is purrhased with the objective of 
reducing machining time, the base used for applying overhead (whether it be direct 
labor or prime cost) is reduced, and the overhead costs of depreciation, power, and 
the like are increased. As a result, overhead rates aie climbing rapidly, and any errors 
contained in allocating overhead are also growing. 

The problem is partly mechanical and partly ponreptiial. The merhanical part 
of the problem arises because of the impossibility of tracing all overhead costs to 
speeific jobs, lots, processes, or batches. In the final analysis, some more or less 
arbitrary method of overhead application must be resorted to. A properly chosen 
overhead rate will permit the overhead allocation to be made in an equitable 
and logical manner. 

The conceptual part of the problem has to do with the desirability nf normaliz- 
ing the overhead charge. If the actual overhead costs of the month are spread 
over the output of the month, then the unit costs of individual products will 
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fluctuate capriciously from month to month, due to the combined eflFects of 
changing volume of output and the incidence of nonvariable overhead costs. 
Thus overhead rate methods not only provide an equitable and logical basis for 
overhead application but also smooth out the uncontrollable and somewhat 
illogical month-to-month fluctuations in unit overhead costs. 

For proper control of operations, management needs to know unit costs of 
output promptly upon the completion of production. When perpetual inventory 
records are kept, the cost of completed production must be determined promptly 
in order to permit the transfer of cost from work in process to finished goods, and 
from finished goods to cost of sales. In most situations, overhead rates provide 
the only feasible method of computing product overhead costs promptly enough 
to serve these needs. 

USE OF OVERHEAD RATES IN COSTING PRODUCTS. Overhead 
rates are used with both job order and process cost accounting systems and 
with both actual cost and standard cost systems. 

Job Order Costing. Fig. 1 illustrates how the material, labor, and overhead 
costs of a product are computed under a job order cost system employing actual, 
rather than standard, costs. The actual costs of raw material and direct labor 
used on the job are determined from stores requisitions and time cards and are 
entered in the lower half of the job order cost sheet. Overhead costs cannot be 
traced to the job in this same way. Instead the cost accountant determines from 
cost studies what amount of overhead costs normally can be expected for each 
hour of direct labor. (Machine hours, direct labor dollars, and other bases are 
aNo ii'^ed. These and other refinements in procedure are discussed under Over- 
head Rate Formulas and Their Use in this section.) The relationship of overhead 
to direct labor is expressed as an overhead rate: 12.00 per direct labor hour in the 
example shown in Fig. 1. Then product overhead is calculated (14 direct labor 
hours X $2 = $28), and this amount of overhead is entered on the job order cost 
sheet. Thus the total cost of I134.G4 shown for the 50 units manufactured on the 
job represents actual materials and labor costs plus estimated manufacturing 
overhead costs. The cost of the job is known immediately after it is completed, 
so that the cost of the product can be picked up in the finished goods inventory 
records and so that management can promptly make whatever adjustments it 
deems advisable, such as to change emphasis on product lines or to adjust prices. 
The unit cost is determined by dividing the total cost of the job by the number 
of units produced. 

When predetermined costs are needed for pricing or other purposes, product 
costs may be estimated by estimating material and labor from past experience 
and by using the current overhead rate, as in the preceding example, to estimate 
overhead charges. Accurate cost estimating is particularly important with a 
job order system, since the companies employing this costing method often deal in 
a line of products which are manufactured to individual specifications furnished 
by the customer. (For further discussion, see section on Estimated Costs.) 

Under a job order cost system, the formal record applying overhead costs to 
production is recorded at the end of each month by transferring cost from the 
Manufacturing Overhead account to the Work-in-Process Inventory ac- 
count. This is done by an entry such as the following: 


Work in Process xxx 

Manufacturing Overhead xxx 


(To apply overhead coats to Woik-iu-Pioucss inventory.) 
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In cases where a separate work-in-process account is maintained for each of the 
three elements of cost, the debit would be to Overhead in Process. 

The amount transferred is determined by the use of the overhead rate, i.e., it is 
equal to the total amount charged during the month to the various job order cost 
sheets. The balance left in the Manufacturing Overhead account is the differ- 
ence between actual overhead costs incurred and those charged to production. It 
is referred to as the unabsorbed overhead (debit btalance) or the overabsorbed 
overhead (credit balance) and arises because the overhead rate is only an 
estimate of the proper amount of overhead costs and will be equal to actual over- 
head costs only when cost levels and output levels are exactly the same as those 
upon which the overhead rate is based. Unabsorbed or overabsorbed overhead 
costs are handled in a variety of ways. (See '^Di'^position of Overhead Balances” 
in section on Manufacturing Overhead and Normal Activity.) 

Process Costing. Under a process cost accounting system, unit costs are 
computed by dividing the total weekly or monthly cost of each process by the 
output of that process, as determined by equivalent production calculations. In 
Fig. 2, for example, equivalent production calculations indicate that the labor and 
overhead costs are to be spread over 47,000 units for the cleaning process, over 
41,000 units for the cooking process, and over 36,000 units for the packing depart- 
ment. The equivalent production for materials costs is different because materials 
are ailded to each process all at one time (at the beginning of the cleaning process 
but at the end of the packing operation), w'hile labor and overhead is added 
gradually. 

I'ig. 2 illustrates the use of overhead rates with a process cost system. While a 
process cost system can produce product co«ts without employing overhead rates, 
overhead rates often arc used, since they speed up cost calculations (thus permit- 
ting cost reports to be prepared weekly and even daily) and sinre they offer other 
distinct advantages when cost levels or production levels arc subject to wide 
seasonal variations. 

The costs which are to be divided by the equivalent production are shown in 
Fig. 2 as ''Costs added, this department.” The determination of materials and 
labor costs for each ilepartment poses no sj^ecial problem, since these costs can be 
readily summarized from materials requisitions and labor time tickets. The dis- 
tribution of overhead, on the other hand, is such a difficult and time-consuming 
task that many firms have turned to the use of overhead rates in order to speed 
up caleiilations. When overhead rates are not utilized, the procedure in general is 
as follows; Overhear! co'^ts are charged directly to producing and service (non- 
productive) departments, as incurred. At the end of each week or month (or as 
often as unit cost calculations are to be made), service department costs are 
distributf'd to the departments benefiting from the services performed, so that 
gradually all service depaitnient costs become distributed to producing depart- 
ments and are thus determined for unit cost calculations. (For a detailed descrip- 
tion see section on Distribution of Manufacturing Overhead.) 

When overhead rates arc to be used, the procedure is very similar to that dis- 
cussed previously for a job order ro^t system. The cost accountant determines 
from cost studies what amount of overhead normally can be expected for each 
hour of labor expended in the producing department (Machine hours and other 
bases are also used, and there are several other refinements in procedure which 
are discussed subsequently in this section ) A separate overhead rate usually is 
computed for each producing department, to allow for differences in the costliness 
of the various processes. The overhead rates include an allowance to cover a 
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proper share of indirect service department overhead costs. Once the rates have 
been determined, they are used as often as necessary to calculate the amount of 
overhead to be entered into the production cost report. Thus, in Fig. 2, the over- 
head for each department is calculated by multiplying the departmental 
overhead rate by the labor hours expended in the department. Consequently, 
when overhead rates are employed, unit cost calculations represent actual mate- 
rials and labor costs, but estimated overhead rates are normalized in such a way 
as to smooth out uncontrollal)le seasonable (and possibly cyclical) fluctuations in 
unit overhead cost. 

When weekly unit cost calculations are desired under a process cost system, 
the overhead rate method is the only feasible way of obtaining a usable overhead 
cost figure for each department. Even when the firm desires only monthly unit 
cost summaries, the overhead rate method offers distinct advantages in speeding 
up calculations and in smoothing out seasonal variations in unit costs arising from 
wide fluctuations in certain overhead costs or from fluctuations in volume of 
output. 

When overhead rates are used with a process cost system, the formal entry to 
apply overhead costs to the various processes is as follows: 


Work in Process, Cleaning Dept 528,200 

Work in Process, Cooking Dept 32,800 

Work in Process. Parking Dept 19,800 

Manufacturing Oveihead $80,800 


(To apply overhead costs to work-in-process inventory.) 

The figures shown are those illustrated in Fig. 2. The Manufacturing Overhead 
account often is departmentalized so that overabsorbed or unabsorbed over- 
head is determined separately for each department. 

PREDETERMINED VS. HISTORICAL OVERHEAD RATES. Over- 
head rates should be predetermined; i.e., they should be computed in advance of 
the period to which they apply. Although it is possible to compute an overhead 
rate after the period has gone by and to use this rale to apply the actual costs 
of that period, the use of a historical overhead rate such as this involves important 
disadvantages. 

Historical rates delay product cost calculations at least until the end of the 
month and often later. Historical rates also are subject to wide fluctuations from 
one month to another because of seasonal and cyclical influences acting upon 
actual overhead costs and upon the actual volume of activity over which overhead 
costs are spread The result is an undesirable fluctuation of product costs, one 
which tends to hide or distort the cost changes management seeks to control. 

When a predetermined overhead rate is used, product cost calculations are 
determinable as soon as jiroduction i.*? completed. Furthermore, the overhead cost 
which is applied to product is not distorted by seasonal fluctuations. (Cyclical 
fluctuations may also be smoothed out when normal or practical capacity rates 
are used.) Prompt determination of cost is desirable and often essential in 
modern-day industry. Whenever perpetual inventory records are being employed, 
the cost of each product must be known when it comes off the production line, in 
order to be transferred into the finished goods inventory records. Where pricing 
is accomplished nn a cost plus basis, jirompt cost calculations are needed for 
billing purposes. In almost every firm a more effective job of cost control can bn 
accompli '?hed if product costs are determined promptly upon completion of 
manufacture. 
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According to a survey conducted by the Research and Technical Service De- 
partment of the National Association of Accountants, “Practice in Applying 
Overhead and Calculating Normal Capacity” (NAA Bulletin, vol. 19), an over- 
whelming majority of firms employ predetermined rather than historical overhead 
rates. Where historical overhead rates are found, it is usually in an exceptional 
situation in which the advantages of a predetermined rate are not especially 
important. This is true of the canning industry, where production is accomplished 
during a comparatively short period nf each year. 

SOURCES OF DATA FOR ESTABLISHING OVERHEAD RATES. 

Inmost situations overhead rates are computed from data developed in the firm’s 
operating budget, but overhead rates can be computed without using a budget. 

Budget Method. The budget is a detailed plan of intended operations and 
their effect upon the firm. It should be bavSed upon a realistic appraisal of the best 
course of action open to the firm. Details set forth in the budget show, among 
other things, the intended levels of ojicrating activit}^ and the overhead costs 
which are to be expected as the firm operates at different activity levels. From 
this information overhead rates are reailily iletermined for either the intended 
level of activity or for some other level, Mirh a‘>5 normal activity or practical 
capacity. Actually their calculation is a part of the budgetary procedure. Fig. 
adapted from Matz~Curry-Frank (Cost Accounting), illustrates the calculation 
of an overhead rate for one deiiartment of a factory, working with figures devel- 
oped as a part of the firm’s budget. 

Method Without Budget. If the compan}^ does not compile an operating 
budget, then the data for raleulating overhead rates must be estimated separately. 
Such an estimate can be made by studying the behavior of costs during recent 
experience, adjusting where necessary for changes in probable purchase prices, 
for changes in the vsize or composition of the organization or the plant facilities, 
and for changes in the level of activity planned for the period ahead. 

For example, astiumc that recent experience has been at the level of activity 
re])resentetl by 10,000 direct labor hours per month for which actual monthly 
costs have been: 

Recent Experience : 10,000 direct labor hourt. 

Overhead rate calculation 

Actual fixed overhead $10,000 

Actual variable overhead 50,000 

Total actual overhead costs $60,000, or $6 per direct labor hour (D.L.H.) 

Data for calculating overhead rates are worked out in the following cases, which 
assume three different sets of conditions. 

Case 1. If the company plans to operate next year at 8,000 direct labor hours 
])er month without any significant change in purchase prices and without any 
important change in the size or compo.sition of the organization or plant facilities, 
then the estimate for total overhead co.sts and the computation of the overhead 
rate would be as follows: 

Forecasted Experience: 8,000 direct labor hnui>, .saiiir purch.i.se prices, same Organiza- 
tion and facilities, and therefore same variable overhead rate of $5 per hour. 
Overhead rate calculation 

Estimated fixed overhead $10,000 (unchanged) 

Estimated variable overhead 40,000 = ($5.00 X 8,000 hours) 

$50,000, or $6.25 per D.L.H. 


Total e.stimatcd overhead costs 
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The overhead rate is increased by 25 cents per hour because the fixed costa must 
be spread over a smaller number of hours: 

Recent Experience: S10,000 fixed costa 10,000 hours = $1.00 of fixed coat per hour. 
Forecasted Experience: $10,000 fixed coats -h 8,000 hours = $1.25 of fixed cost per hour. 

The variable part of overhead is $5.00 per hour in both cases so that the 
25-cent increase in the overhead rate is explained by spreading fixed costs more 
heavily on each direct labor hour. 

Case 2. In times of changing price levels, the overhead rate must also allow 
for the higher or lower purchase prices which are expected to prevail during the 
next period for indirect materials, indirect labor, and other purchased services. 
Proper allowances for purchase price changes is often quite difficult, since some 
overhead items such as indirect materials and indirect hourly paid labor are 
very sensitive to price level changes, while others, such as insurance, taxes, and 
depreciation, are relatively insensitive. If the company anticipates a 5% average 
increase for purchase prices but it is felt that half of the fixed overhead costs 
will not respond to this price change, then the estimate for total overhead costs 
at 8,000 direct labor hours and the computation of the overhead rate would be 
as follows: 

Forecasted Exiierience: 8,000 direct labor hours, purchase prices incrt'iised 5% but 
half of fixed costs unaffected, same organization and facilities. 

Overhead rate calculation 

Estimated fixed overhead $10,250.00 = $5,000.00 + (1.05) ($5,000.00) 

Ehtimated variable overhead 42.000.00 = (1.05) ($40,000.00) 

Total estimated overhead costs .... $52,250.00, or $6 53125 per D.L.H. 

The increase in the overhead rate from Case 1 to Case 2 is $0.28125 ($6.53125 — 
$6.25). This increase is explained by the 5 % increase in the variable overhead and 
by the small increase in the level of fixed overhead costs. 

Case 3. Often, however, a firm plans to make certain adjustments in the 
composition or size of its organization or its plant facilities. Adjustments of this 
type may lead to a different level of fixed overhead and may also cause changes in 
the variable overhead. Changes such as these are usually difficult to gage cor- 
rectly; yet early consideration must be given to these influences if the decision to 
make the adjustment is to rest on solid ground. 

If the company anticipates the same price changes as given for Case 2 and also 
plans certain expansions in personnel and facilities, such as to add $2,000 per 
month to the fixed costs (for added salaries, taxes, dpi)rcciation, etc.), while 
Ijerniitting a 9,000 dircct-labor-hour level of activity, then the estimate for total 
overhead costs at 9,000 direct labor hours and the computation of the overhead 
rate would be as follows: 

Forecasted Experience: 8,000 direct labor hours, purchase prices increased 5% but 
$5,000 of fixed costs unaffected, change in organization and facilities. 

Overhead rate calculation 

Estimated fixed overhead $12,250 = $5,000 + (1.05) ($5,000) 

-h $2,000 

Estimated variable overhead 47,250 = (1.05) ($45,000) 

Total estimated overhead costs $59,500, or $7.4375 per D.L.H. 

The increase in the overhead rate from Case 2 to Case 3 is $0.90625 ($7.4375 — 
6.53125). This increase is explained by the partly counteracting effects of an 
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increase in the level of fixed costs and an increase in the number of direct labor 
hours over which the total fixed costs need to be spread. 

In the examples covered by Cases 1, 2, and 3, it is assumed that the firm 
wanted to base overhead rates upon actual expectations for the period covered, 
rather than upon normal business conditions or upon conditions of practical (full) 
capacity. 

OVERHEAD DISTRIBUTION VS. OVERHEAD APPLICATION. 

The terms overhead distribution and overhead application are frequently con- 
fused. Schlatter and Schlatter (Cost Accounting) say that overhead distribution 
involves the assignment of actual manufacturing overhead costs among the 
various departments so as to determine the overhead costs incurred in operating 
each department (a functional classification). (For details, see section on Dis- 
tribution of Manufacturing Overhead.) Overhead application involves the assign- 
ment of manufacturing overhead cost to the products worked upon during the 
period so as to determine unit costs for the products manufactured. Product 
costs represent a compilation of several functions. 

Journal Entries for Overhead Application. Overhead application is accom- 
plished by the use of overhead rates. Overhead is applied to the job weekly, 
monthly, or when the job is completed. This third element of cost, added to the 
direct materials and direct labor, gives the full factory cost of the product. Over- 
head rates may also be employed with a process cost accounting system. 
Overhead application is reflected at the end of the month by journal entries such 
as the following, which assume the use of departmental overhead rates: 


Work in Proce.'?s j>19,500 

Manufacturing Overhead: Machining Dent. .. $12,000 

Manufacturing Overhead: Assembly Dept. .. 7,500 


(To apply manufacturing overhead costs to the production of the 
month.) 

Machining Dept.: 6,000 D.L.H. X $2.00 overhead rate per hour. 

Assembly Dept.: 7,500 D.L.H. X $1.00 overhead rate per hour. 

Underabsorbed or Overabsorbed Overhead. The results of the overhead 
application are reflected at the end of each month in the manufacturing over- 
head accounts of the producing departments, as shown in the following "T” 
account form. 


Manufacturing Overhead: Machining Dept. 


Direct 

$S,000 

Applied 

$12,000 

Indirect 

5,000 




Manufacturing Overhead: Assembly Dept. 


Direct 

Indirect 


$5,000 

2,000 


Applied $7,500 


The debit side of each account shows the overhead distributed to the producing 
department, part of which was charged directly to the department as it was 
incurred and part of which was redistributed at the end of the month from service 
departments (and possibly from other general factory overhead accounts). The 
credit side of each account shows the overhead applied to production, and thus 
included in the cost of the product. In applying overhead, the accountant in 
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effect is closing out to work in process a certain amount of the overhead dis- 
tributed to the department. The balances which remain in the manufacturing 
overhead accounts are called unabsorbed (or underabsorbed) overhead if there 
is a debit balance and overabsorbed overhead if there is a credit balance. These 
balances are also referred to as overhead variances, burden variances, and 
overapplied or underapplied overhead or burden. 

Classifications of Overhead Application Methods 

FEATURES WHICH DISTINGUISH DIFFERENT OVERHEAD 
RATES. The exart nature of the overhead rate differs from one rnmpany to 
another. Even within the same firm, several different kinds of overhead rates 
may be in use. Overhead rates may be classified with regard to at least seven 
characteristics, each of which is discussed subsequently in this section: 

1. Whether the rate includes fixed coats or not. 

a. Absorption costing. 

b. Direct costing. 

2. The nature of the base used to apply overhead to product, such as direct labor 

dollars, direct labor hours, and machine hours. 

3. The activity level assumed for the absorption of fixed costs. 

a. Expected activity for the year. 

b. Normal activity for the next three to five years. 

c. Practical capacity. 

4. Whether the rate applies to the whole plant or only to a subdivision thereof. 

a. Plant-wide or blanket rate. 

b. Departmental rates. 

c. Cost center rates. 

d. Operational rates. 

5. Whether the rate applies to all product lines or to one certain line of product. 

6. Whether separate rates are used for applying materials-related overhead, labor- 

related overhead, or machine-related overhead. 

7. Whether separate rates are used for applying fixed overhead and variable over- 
head. 

These different characteristics may be combined in such a wide variety of ways 
that the exact nature of an overhead rate is clearly revealed only when all the 
particulars regarding it are set forth. It is not sufficient to say that the firm uses 
a direct labor hour rate or that the firm uses a normal overhead rate. Several 
flifferent firms may employ rates embodying both these characteristics and yet 
have overhead rate structures which differ widely. For example, one firm may 
be using absorption costing, basing applied overhead on direct labor hours, at 
normal activity through a plant-wide rate, using one rate for all products and for 
all overhead components. Other firms may also employ direct labor hourly rates 
based on normal activity, but they may differ one from another with regard to 
the departmentalization of burden rates, the use of separate rates for each prod- 
uct line, or the use of separate rates for applying materials-related overhead. 
There are almost innumerable combinations of the many possible variations. 

DIRECT VS. ABSORPTION COSTING. Traditional cost accounting pro- 
cedures endeavor to apply all costs incurred in, or for, the factory to the output 
of the period. Under this approach, called absorption costing, both fixed and 
variable manufacturing overhead costs arc included in the overhead rate and 
absorbed as a part of the cost of the product manufactured during the period. In 
recent years a number of accountants have advocated an overhead application 
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method, called "direct costing,” under which only the variable manufacturing 
overhead costs are included in the overhead rate and absorbed as a part of the 
cost of the product manufactured. Under direct costing methods, fixed manufac- 
turing costs are handled as period costs, not as product costs; i.e., they are 
listed in the income statement in their entirety as expenses of the period (some- 
what like selling and general administrative costs) and are not charged to work-in- 
])rocess inventory accounts and traced through the finished goods inventory into 
cost of sales. 

The I wo methods h:iv(‘ enhrely different concept. ^ regarding what is properl}' 
shown as product cost, period cost, gross income, and net income. Naturally they 
will furnish [lifferent dollar amounts for inventory values and net income. Direct 
costing i.s discussed undef that heading in this section. 

BASES USED TO APPLY OVERHEAD TO PRODUCT. Overhead 
rates may be staled as percentages or as certain amounts per hour, unit, pound, 
etc. For example, an overhead rate can be stated as 80 percent of direct labor 
cost or 11.50 per machine hour, or in other ways. The base used to apply over- 
head to product is the factor at the right, i.e., direct labor co.'^t, machine hours, 
etc. The amount of overhead to be included in the cost of an individual job, lot, 
process, etc., is to be computed by midtiplying the overhead rate by the direct 
labor cost of the job, or overhead rate by the machine hours spent on the job, etc., 
depending upon the base used. Obviously, when the overhead rate is computed, 
the denominator must be stated in the same terms as the base later to be used in 
applying overhead to product (see Overhead Rate Formulas and Their Uses in 
this section). 

A variety of bases may be u^ed for the a])i)licalion of overheiid. The more com- 
mon ones, all of which are defined and di^eu^^ed suli'^etiuently in this seetinn, are: 

1. Dirt'ct labor cost 

2. Direct labor hour.^. 

3. Machine hours. 

4. Units of product. 

5. Wt'iglil, V[)hinie. or nlhcr mrasiire of plivsical oiitpui 

6. Direct materials cost 

7. Prime cost. 

8. Sales or market prices. 

[). Moving average of cost, hours, or units. 

Deciding upon Proper Base. In deciding upon the proper base to use, the 
primary objective is to select the base which will result in the most accurate appli- 
cation of overhead costs to the products manufactured. Generally .‘^peaking, this 
is the base most closely related to the functions represented by the overhead co^ts 
being applied. Thus, if the overhead items in que.'^tion are predominantly relatcfl 
to the supervision and use of labor, the proper ba.se probably is direct labor cost 
nr direct labor hours. If the overhead items are predominantly related to the 
ownership and operation of machinery, a machine hour base may be a])propriate. 
If the overhead rehite.'- mainly to the owiier^hiii and handling of materials, then 
materials cost may be best. 

A secondary objectnc is to minimize clerical effort and cost. Thus, when two 
or more different base.-^ provide approximately the .^anie overhead cost application, 
it is proper to choose the simplest base. Although the relative cost of the various 
methods is a matter which differs from one company to another, generally speak- 
ing the least clerical effort and cost results from u^ing the direct labor cost base, 
or the materials cost ba<e, and the most effort ami cost results from using the 
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machine hours base. Two or more different methods are likely to apply approxi- 
mately the same amount of overhead cost when the jobs, lots, products, etc., 
which pass through the cost center are much alike with regard to the ratio be- 
tween labor, materials, and overhead costs. The various bases may be used with 
direct costing or absorption costing, with plant-wide (blanket) or separate de- 
partmental or cost center rates, with rates predicated on expected activity, nor- 
mal activity, or practical capacity, and with rates representing any combination 
of these or other features which distinguish betw(‘pn i)\ erheatl rates. Where 
standard rates are used in a standard cost system, the usu:il bases are standard 
direct labor cost, standard direct labor hours, and standanl inn chine hours. 

Extent of Use. A survey made by the Daylon, Ohio, chaptiT of the National 
Association of Accountants, of 86 companies in the Dayton area, shows (NAA 
Bulletin, vol. 32) that the three most wiilely used meihofls fur application of over- 
head among these companies were (1) direct labor cost, (2) direct labor hours, 
and (3) machine hours, in that order. In compiling those results, the Dayton 
survey makes no distinction between actual and standard costs. 

A more recent study (NAA Kesearch Series No. 32, Areoiinting for Labor and 
Labor Related Costs) summarizes company practice m allocation of indirect 
labor. It is not entirely applicable here because (1) it pertains to the problem of 
overhead distribution rather than overhead application, and (2) it covers only 
indirect labor rather than the overhead costs as a group. It is relevant to this 
discussion, however, to point out that the three bases most used (either as the 
only method of allocation nr as one of several methods) by the 45 companies in 
that study were, in order, from greater to lesser use: (1) direct labor cost, (2) 
direct labor hours, and (3) machine hours. In this study no distinction was made 
between actual and standard costs. 

Although both of these studies, made years apart, included only a relatively 
small number of companie.s, the fact that each shows the same three bases in the 
same order may be taken as an indication that the most widely used bases for 
application of manufacturing overhead to prodiief appear to be: first, direct 
labor cost; second, direct labor hours; and third, machine hours. 

ACTIVITY LEVEL ASSUMED FOR ABSORPTION OF FIXED 
COSTS. In the calculation of the overhead rate, a good deal depends upon the 
activitj' level which is assumed. Generali}^ speaking, the greater the assumed ac- 
tivity, the lower the overhead rate will be. This is true because the fixed portion 
of the overhead costs will be spread more thinly on each direct labor dollar, 
hour, etc. 

Three prevailing points of view are found in industry regarding the appropriate 
activity level to use in computing overhead rates: 

1. Expected activity; the activity budgeted for the cuirent yeai . 

2. Normal activity: the average acbvily at which the firm expects to operate 
over a pniiod sufficiently long to curry througii all phases nf the usual busi- 
ness cycle. A three- to five-ycLur period is often assumed 

3. Practical capacity: the maximum capacity which the firm can sustain week 
after week. Practical capacity is not determined by the ability to sell but 
rather })y the ability to produce, as limited by the scarcity of productive 
facilities, labor, or materials. Practical capacity can be stated on a one-, two-, 
or three-shift basis, depending upon company preference. The practical capac- 
ity of individual departments can be stated in terms independent of other 
departments or in such a way as to reveal restrictions posed by the bottleneck 
department. 
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Effect upon Product Costs and Net Income. Fig. 3, adapted from Matz- 
Curry-Frank (Cost Accounting), illustrates the possible effect upon the overhead 
rate of the different assumptions which may be made regarding the activity level. 
Based upon the firm's over-all operating budget, this machinery department is 


Operating Level 


Monthly Allowances 


Based 

on direct labor hours 

3,500 

4,000 

4,500 

5,000 

5,500 

Percentage of capacity 

70 

80 

90 

100 

no 

Acet. 

p 






No. 

Account Title 






01 

Indirect Labor 

. S 863 

S 900 

S 938 

$ 975 

S 1,012 

02 

Clerical Help 

155 

160 

165 

170 

175 

10 

Setup Men 

1,045 

1,080 

1,115 

1,150 

1,185 

14 

Rework Operations 

100 

100 

100 

100 

160 

28 

Supervision 

1,200 

1,200 

1,200 

1,200 

1.800 

41 

Factory Supplies 

287 

300 

312 

325 

337 

44 

Overtime Premium 




500 

550 

46 

Night Premium 





50 


Total Controllable 

. $.1,050 

S3. 740 

S3, 830 

$4,420 

$ 5,269 

55 

Insurance: Fire, etc 

. $ 80 

S 80 

$ SO 

$ 80 

$ 80 

57 

Taxes: State and Local .... 

40 

40 

40 

40 

40 

63 

Depreciation 

500 

500 

500 

500 

500 


Total Noncontrollable ... 

. $ 620 

$ 620 

$ 620 

$ 620 

$ 620 

71 

Maintenance 

. $1,300 

$1,400 

.$l.i)00 

$1,600 

$ 1 86') 

74 

Building Occupancy 

850 

860 

870 

880 

890 

77 

Gas, Water, Steam, Air . . . . 

1,275 

1,380 

1,485 

1 590 

1,695 

79 

General Expenses 

625 

650 

675 

700 

725 


Total Service Depts 

. $4,050 

.$4,290 

.$4,530 

$4,770 

% 5,175 


Total Indirect Expenses . . 

. S8.320 

$8,650 

.$8,980 

.$9,810 

$11,064 


Burden rate per direct labor hour: 

If based on actual expectations of 

4,500 hours $1.9955 

If based on normal business con- 
ditions of 4,000 hours $2.1625 

If based on practical capacity of 

6,000 hours .$1,962 


Fig. 3. Flexible budget showing overhead rate calculation for a machinery depart- 
ment. 

expected to operate at 90 percent of practical capacity during the current year. 
This level is somewhat higher than can be expected under normal business condi- 
tions. Normal activity (3- to 5-year period) is 80 percent. From a production 
standpoint, however, the department is capable of sustaining the 100 percent level 
of activity week after week. 

If the firm predicates its overhead rate upon the concept of expected activity 
(90 percent), the overhead rate to be used during the year is $1.9955 per direct 
labor hour (presumably rounded out to $2.00). On the other hand, if the firm 
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works with the concept of normal activity (80 percent), or the concept of 
practical capacity (100 percent), the overhead rate will be S2.1625 per direct 
labor hour or #1.962 per direct labor hour, respectively, before being rounded out. 

For a further discussion of the diiTerent activity levels, see section on Manufac- 
turing Overhe.ad and Normal Activity. 

Naturally these differences in overhead rates will lead to differences in product 
co'^t computations. Since underabsorbed or overabsorbed overhead costs are 
handled at another point in the income statement, however, the differences in 
overhead rates should not lead to significantly different figures for net income 
unless inventory levels fluctuate widely. 

Measuring the Cost of Idle Capacity. When a firm employs a practical 
capacity overhead rate, the planned and actual volume variance measures the 
cost of idle capacity, i.e., the part of fixed manufacturing overhead costs that 
relates to the productive facilities and organization which, although available 
for use, are not currently being employed. Those companies using practical 
capacity overhead rates emphasize this feature as an important advantage of 
their system. It measures the important managerial cost of idle capacity and 
rcjiorts it separately from the ordinary product costs, thus permitting a more 
meaningful evaluation of the consequences of imperfectly balancing the ability 
to produce and the ability to sell. 

USE OF MULTIPLE OVERHEAD RATES. Instead of using one plant- 
wide or blanket rate, the overhead rate may be subdivided into two or more parts. 
The objective in subdividing the overhead rate is more accurate jiroduct costing. 
The subdivision may be made along one or more of the following lines: 

1. Separate rates for each producing department. 

2. Separate rates for each cost center. 

3. Separate rates for different operations (usually a subdivision of a department). 

4. Separate rates for each product class. 

5. Separate rates for applying the materials-related part, the labor-related part, 
and the facility-related part of overhead cost. 

6. Separate rates for applying the fixed part of overhead and the variable part of 
overhead. 

Determination of Rate Subdivision. In deciding whether to subdivide the 
overhead rate and along what lines to make the subdivision, the cost accountant 
should study carefully both the production process itself and the products manu- 
factured. Where there are important differences in the nature of the work per- 
formed in different parts of the factory, and where there are important differ- 
ences among products with regard to the time spent in the different parts of the 
factory, the overhead cost applied to products will be arrurate onl)" when depart- 
mental, cost center, or operational rates are used or when separate rates are usetl 
lor the different product lines. Further, when there are important difference-* 
among products in the relative importance of raw materials cost, an accurate 
allocation of materials-related overhead costs (such as those of purchasing, receiv- 
ing, and storing) may call for using a special supplementary materials-related 
overhead rate or for incorporating this effect in separate rates for different 
product lines. In special situations, similar arguments can be made for the use 
of separate rates for applying labor-related and facility-related overhead and for 
fixed and variable portions of overhead, but provi^on for these costs ordinarily 
can be made bv using departmental, cost center, or operational rates. 

An important consideration in setting up the boundaries between different 
rates (departmental, cost center, or operational) is the segregation of production 
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activitied which are significantly different in cost. It probably would not be 
worth while, for example, to use separate overhead rates for two departments 
(cost center or operations) if the rates were $1.00 per direct labor hour and 
$1.01 per direct labor hour. However, if the two rates were significantly different 
in amount, or if for some reason they could not both be stated in terms of thr 
same base (direct labor hours, machine hours, etc.), then separate rates probably 
should lie used. 

Subdivision Along Two or More Lines. Overhead rates may be subdivideil 
simultaneously along two or more lines. For example, a firm could employ an 
overhead rate structure composed of such elements as the following: 

1. A special plant-wifh' overhead rate based on materials cost, for applying 
miiteriiiK-relaled overhead to jobs. 

2. Separate rates fnr racli department based on direct labor cost, for applying 
departmental overhead to jobs. 

3. For pome departmnnl^, sepaisite rates for cost centers or other subdivisions of 
the department. The<e rates could be used to supplement a departmental 
oveihead rale designer! to apply only the general departmental expenses. The 
cost renter rates could be hasefl on diiect labor hours, machine hours, or pos- 
sibly sonic other base. 

Practical Limit to Subdivision. There is a wide variety of such combinations 
which the cost accountant can resort to in his search for the most a r curate basis 
for applying overhead to products. Generally speaking, however, there is a prac- 
tical limit to the extent of further rate subdivision, i.e., the point at which further 
subdivision leads to little change m product posts Thi« limit must be decided 
individually by each firm after exiicrimentation with different methods and mint 
be based upon such considerations a^^ the following: 

1. The nerd for extreme accurate in product costing 

2 The rlerical time and cn‘=.| involved under the I'lrions possible overhead rate 
stiiictures. 

Multiple Rate Combinations. Figs. 4 and 5 ilemniistrate some of the possible 
uses of multiple overhead rate*:. It is assumed that the factory in question manu- 
factures product-line A and product-line B, utilizing two producing departments, 
and that overhead rates are to be based on expected activity. 

In Fig. 5 the cost of each job is affeclcd at least to some degree bv the overhead 
rate structure which is used. This is a result, of course, of the different amount 
of overhead cost which is applied to the job in each case; raw materials and direct 
labor costs are not affected by the overhead rate structure which is used. 

The cost of some jobs is influenced to a greater extent than the eost of others. 
Job 101, for example, ^liows the same cost in all eases except Ua^e o, while Jobs 
.301 and 401 show different en.^ts for eaeh case. This variation in result ^ eauseil 
by the extent to which an iiiilividual job differs from the average job with regarrl 
to the time spent in each dejiartment, the ratios between materials eo^t, labor cost, 
labor hours, and machine hour^, etc. Job 101, for example, is exfietly average 
in so far as the year s expectations for all job^ i< concerned, while the other jobs 
differ to one degree or another from the year s average. If all jobs were suffieiently 
similar to the average job, the subdivi.sinn of oA'crhead rates would not sienificantly 
improve the accuracy of product cost^ even though several departments were 
involved in the processing of the jiroduct. 

In the hypothetical example shown in Fig. 5, the most accurate measurement 
of cost seems to be provided by Case 4, although Case 2 shows approximately the 



OVERHEAD APPLICATION METHODS 


9-17 



Fig. 4. Calculation of various single and multiple overhead rates. 
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Fig. 5. Calculation of applied overhead cost, using various overhead rate structures in Fig. 4. 
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same results. The other methods, while perhaps easier for the cost accountant to 
set up and use, seem to render less accurate results. Perhaps an even more accu- 
rate combination of multiple overhead rates could have been conceived for this 
example. By weighing the various factors existent in this particular example, the 
cost accountant could conclude that the overhead rate structure given in Case 2 
is the best to use because it provides sufficient accuracy at reasonable clerical cost. 


Overhead Rate Formulas and Their Uses 


THE GENERAL FORMULA. The general formula which is used to calcu- 
late the overhead rate is 



where R = overhead rate for the period. 

O = total annual or average monthly overhead cost anticipated for the period, 
assuming the activity level as shown for A. 

A = total annual or average monthly activity upon which the overhead rate 
is to be based. A may be expressed in direct labor dollars, direct labor 
hours, machine hours, units of output, or in other ways described in de- 
tail in subsequent paragraphs. A may relate to the expected activity for 
the period or to .some hypothetical level of activity such as that visual- 
ized for normal business conditions or for operation at practical rapacity. 

R, 0, and A may relate to the whole plant (plant-wide or blanket rate) or they 
may relate only to a subdivision of the plant (surh as a tlepartment, cost center, 
or machine), or to a single function or activity earned on within the plant (such 
as materials handling, labor supervision and administration, or machine setup). 
The general formula which is used to apjily overhead to product is 

Op = R X Ap 

where Op = the amount of ovnliead to be applied to the product, i.e., the amount of 
overhead cost to be added together with the raw materials cost and the 
direct labor cost in compiling the total cost of a job, production lot, 
process, etc. 

R = the overhead rate for the period. 

Ap = the total activity involved in manufacturing the product (job, lot, or 
process). Ap is measured in the same terms as those upon which the 
overhead rate Ls ba.'^ed (direct labor dollars, direct labor hours, machine 
hours, etc.). 


Where multiple overhead rates are used, the total overhead to be applied to a 
job, lot, process, etc., is computed by adding together the Op amounts for the 
several subdivisions of the plant through which the product passes (see Fig. 5). 

DIRECT LABOR DOLLAR FORMULA. Applying overhead as a per- 
centage of the direct labor dollar is one of the oldest methods and still appears to 
be the most popular base. The percentage is determined by dividing over- 
head cost by the dollar amount of direct labor, and the overhead is applied by 
multiplying this percentage by the direct labor cost of each job or line of product. 
The computation of the rate may be expressed in a formula: 


Anticipated overhead cost 
Anticipated direct labor dollars 


X loo = percentage of direct labor cost 


The items of the equation may be for the factory as a whole, for each department 
in the plant, for each cost center, or for some other subdivision of plant activity. 
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The numerator for overhead and the denominator for direct labor dollars may be 
expressed in terms of expected actual, normal, or practicEd capacity. By keep- 
ing the numerator and denominator on the same basis, the resulting percentages 
represent, respectively, expected actual, normal, and practical capacity rates. 
Some feeling has been expressed that the various factors are interchangeable, i.e., 
that it is feasible and at times reasonable to use the numerator on one basis and 
the denominator on another; e.g., a percentage of anticipated actual overhead tn 
normal or standard labor. Such a mixture of bases is ordinarily not advisable and 
should be avoided. One manufacturer of heavy duty machines reports that hi^ 
plant has developed standards for materials and labor, but owing to certain ilis- 
turbed eonditions, the task of standardizing overhead has been postponed. In the 
meantime the actual cost is charged to production on the bti.=is of standard labor 
post. This concern feels that, while the situation is not ideal, it is better to apply 
the overhead on the basis of a stable figure such as standard labor cost rather than 
on a fluctuating basis of actual labor cost. The method adopted may serve during 
the period of transition from an actual to a standard cost basis. Its adoption, 
however, in a given case must depend on the nature of the business, the relation- 
•^hip between costs and prices, and the degree and nature of control to be exerciseil. 

Plant-wide Direct Labor Dollar Rates. Assuming that anticipated overhead 
cost for the year for a certain plant was $258,000, while the anticipated direct 
labor cost for the same plant amounted to $200,000, the blanket, or plant-wide, 
overhead rate would be comjiiilpd as follows: 


$258.000 

$200,000 


= 129 pcrrpTit 


III other words, for each dollar of direct labor, there is to be added $1.20 of over- 
head cost. Thus, if subassembly A-2()l requires $400 direct labor, the over- 
liejul costcfl against it i< a« fnlhiws: 


SUBASsl]MBLY A-261 


DirpcL labor $400 

Ovpihnul rate 1297r 

Overheiifi cost $516 


Departmental Direct Labor Dollar Rates. Arnold (NAA Bulletin, vol. ,35) 
explains how his company develops and uses departmental direct labor dollar 
overhead rates: 

The data developed here applies to a typical small-parts manufacturing and assem- 
l)ly plant. The regular product line includes some two hundred sales items. The plant 
is operated under a well-established wage incentive plan covering production labor 
and a large segment of indirect labor, such as janitor service and plant maintenance 
work. . . . 

The overhead rates in their final form arc applied to the direct labor dollars 
inquired to manufacture the product. However, it will be seen that their develop- 
ment stems from several indices of activity other than that measured by the direct 
labor dollar. On any given part, however, there is a relationship between the number 
of labor dollars paid and the number of units produced. Technological improvements 
and wage rate changes may alter the basic number of dollars required to produce a 
but overhead rates are easily adjusted to compensate for these changes As the 
diuM't labor content lowers, the burden rate may rise, but it is the final unit cost 
which counts. If increased burden does reflect technological progres.'!, a low direct 
labor cost coupled with a high burden increment may well produce lower costs than 
a high direct labor coat coupled with a low burden increment. 
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Fig. 6 has been adapted from Arnold's illustration. The final departmental 
overhead rates are shown in the second column, 'Troduct Overhead Rates.” 
These figures were computed by dividing the total product overhead (Col. 3) by 
total direct labor on products (Col. 1). In this instance the problem of developing 
(Inpartmental overhead rates was compounded by the fact that many manufac- 
turing overhead centers also were performing nonproduct operations (construc- 
tion of facilities, research and experiments, etc.) to which departmental overhead 
was applied, using special overhead rates (Col. 11) which were different from 
those used for product costing. 

The steps involved in developing the departmental direct labor dollar rates in 
Fig. 6 arc as follows: 

1. Make budget estimates of the direct overhead for the year for each manufac- 
turing overhead center (production departments). These are sliown in Col. 4. 

2. Make budget estimates of the direct costs of service departments and of 
general factory expenses. This step is not shown in Fig. 6. 

3. Allocate the budgeted expenses of service departments and general factory 
costs to the iiianiifactunng overhead centers (production departments), utiliz- 
ing logical factors relating to the services performed. This is done in Cols. 4 
through and Cols. 12 and 13. (In many cases it is desirable to allocate 
some part of the service dei)artmeut overhead to oilier service departments, 
as explained in the section on Distribution of Manufacturing Overhead.) 

4. In order to secure special overhead rates for costing nonproduct operations, 
such as construction of own fai-ilitie.'j and conduct of experiments, a subtotal is 
obtained (Col. 10) relating only to overhead items deeniL'ii eligible for iJiis 
treatment. The siieeial nonproduct overhead rates shown in Col. 11 are com- 
puted by dividing Col. 10 by the tnlal of direct labor plus labor expended on 
nonproduct operations. The total of these two labor cost figures is not shown 
in Fig. 6. 

5. Deduct the standard overhead for estimated nonproduct njierations. Those 
figures, shown in Col. 14, aii‘ obtained by niulliplying Vnidgeted labor on non- 
product operatiniis by the special overhead rates shown in Col. 11. Steps 4 
and 5 will be nenwary only when Die plant lias the problem referred to at the 
beginning of Step 4. 

6. Dplermiuu the total direct and allocated product overhead for each manu- 
facturing DVPiheail cenler by adding Cols. 4. 5. 6, 7. 8. 9, 12. and 13 and 
subtracting Col. 14. This total a])i)P!iis in Col. 3. 

7. Divide the total iiroduct u\iThead (Col, 3) by the budgeted total direct labor 
on products (Col. 1) to secure the departmental (manufacturing overhead 
center) direct labor dollar rates. 

The use of departmental direct labor dollar rates in costing a product is shown in 
Fig. 7, which uses Arnold’s rates on a cost card. The rate used are those developeil 
ill Fig. t), rounded to the neare.st whole jiereentage. Materials cost and other 
I’li.'irgps have not yet been posted to the cost card. 

Departmental vs. Plant-wide Rates. If a blanket, nr plant-wide, rate w^ere 
used in the factory rates represented in Fig. 6, it would be 197.0 percent of direct 
labor cost, as shown at the bottom of Col. 2. Fig. 7 .shows a manufacturing over- 
head cost of $1,050.50 for a particular job, using the departmental overhead rates 
developed in Fig. 0. In contrast, the use of a blanket rate of 198 percent would 
result in a manufacturing overhead cost of $1,168.20 (590 X 198%) for this job. 
Thus, where different lines of product are manufactured, requiring different 
])rocessing times in several departments engaged in different types of activity, 
blanket rates may not yield accurate overhead costs. 
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Product 

Overhead 

Rates 


Overhead Manufacturing Centers 

Total 
Direct 
Labor on 
Products 

(Percent 

of 

Direct 

Labor) 

Total 

Product 

Overhead 

Chargpfj 

DirerlK 


(1) 

(2) 

(3) 

Ni 

Press 

402 

357,76 

1,438 

665 

General Machining 

. 1,434 

240.03 

3,442 

1,1!)1 

Automatic Screw Machine 

377 

349.87 

1,319 

6G(l 

Finishing, lacquer 

206 

318.03 

657 

222 

Finishing, buff and plate 

535 

229.53 

1,228 

37^, 

Assembly 

2,402 

144.92 

3,481 

754 

Product Quality 

503 

201.79 

1,015 

3!)1 

Facilities and Service 

321 

176.64 

567 

712 

Product Development [iiiil Design Engiiiemng. . 

465 

132.90 

618 

5Sfi 

Special Products A 

520 

172.12 

895 

28^ 

Special Products B 

1,170 

154 70 

1,810 

5l)k 

Total: Mfg, Overhead Centers 

8,335 

197.60 

16,470 

6,385 


Fig. 6. Development of departmental 

Advantages and Disadvantages. The direct laltor dollar method is easy to 
use, economical, and simple, since all requisite data arc available without further 
record keeping; i.e., the total of direct labor cost is available from the payroll 
summary. The important objections to this method arise from the following facts: 

1. It ignores the contribution of value to the product by factors of production 
. other than direct labor, e.g., machinery. In some departments it is not labor 

but expensive machinery that represents the prime production factor. 

2. It rests nn a dollar expenditure basis, which i.s not necessarily a proper measure 
of the contribution of value because many overhead expenses such as taxes, 
property insurance, depreciation, etc., arc functions of time. 

3. It charges operations performed by high-rate operators with proportionately 
more overhead than those operations performed by low-rate operators. This 
results in a faulty application of overhead to product whcip two or more 
operators in a specific department perform the same operation on different jobs 
or classes of product but are p.aid varying rates per hour. If the varying rales 
per hour reflect differences in the speed or quality of work, it may be proper to 
apply proportionately different amounts of overhead cost. 

These objections can be overcome where labor rates are uniform in each depart- 
ment and where direct labor is the main productive element. 

DIRECT LABOR HOUR FORMULA. Applying overhead as a rate per 
direct labor hour involves a determination of the relationship between the amount 
of overhead cost to be applied and number of direct labor hours. Overhead is 
costed to the job or process by multiplying this rate by the number of direct labor 
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Apportioned on 
Fr^uct Labor 


All 

Apportioned on the basis of- Over- Deduct 

‘Subtotal — Oveihend All head Standard 


Produc- Xpplicable to All Mfp. Ceiiteis Overhead 

five Tvpps of Labor Over- Exrept nnNon- 

|J\l*nit1UL* , ,, k„a,l .wwl.i.l 


rpnlpr 

l’B\roll 

I'lnor 

Space 

Assigned 

A.saets 

I'iB 

1' artiii 

Servipps 

H Pint PI ed 

Aiiioiint 

nnte (%) 

head 

Denters 

Engineer- 

jiig 

pi iidni 1 
Labnr 

( 'll 

16 ) 

(7) 

(S) 


inn 

(11) 

(12) 

(13) 

(14) 

114 

146 

36 

20 

221 

1,202 

294.61 

222 

32 

18 Cl- 

425 

278 

61 

67 

615 

2,637 

176.86 

790 

116 

101 Cl . 

13S 

102 

45 

29 

113 

1,087 

286 81 

208 

30 

6 Cl. 

51 

106 

11 

45 

102 

537 

255.71 

113 

17 

10 Cr. 

128 

132 

15 

93 

166 

912 

166.42 

295 

43 

22 Cr. 

536 

431 

19 

3 

237 

1,980 

81.82 

1,323 

193 

15 Cl . 

134 

151 

1 

1 

29 

707 

138.63 

277 

41 

10 Cl . 

30U 

259 

26 

7 

23 

1,417 

113.54 

177 

26 

1,053 Cr. 

257 

194 

9 

2 

27 

1,075 

77.84 

256 


713 Cr. 

128 

35 

1 

5 

no 

507 

109.04 

286 

42 


296 

100 

1 

6 

160 

1,071 

91.54 

645 

94 


2.567 

1,934 

225 

278 

1,803 

13,192 

128.26 

4,592 

634 

1,948 Cl. 


direct labor dollar rates (figures in thousands). 

hours as shown by reports. The computation ol the rate may be exijrc'^eil in :i 
formula: 


AnticipatiHl ovLMlinafl co.^t 
AntinpatiMl ilirert labor houi-' 


= rate per direct labor hour 


The items of the expression may bn for expected, normal, or practical capacity. 
Also, the items of the equation iiuiy be for the factory as a whole, for each depart- 
ment in the plant, for each eo.st renter, or for some other subdivision of plant 
activity. For example, assumiiiir that the antieipated overhead cost for the year 
for a certain plant was $2r)iS,000, while the total anticipated direct labor hours 
amounted to 3nS,500, then the overhead rate per direct labor hour in the depart- 
ment is $0.70, obtained by dividinn; $25S.000 by 3fiLS,500 hours. That is, for eaeh 
hour of direct labor, there is to be added $0.70 of overhead cost. If subassembly 
A-261 required 710 hours of direct labor, the overhead costed against this item is 
as follows: 


Subassembly A-261 


Direct labor houis 710 

Overhead rate per hour S 0.70 

Overhead cost $497 


Departmental Direct Labor Hour Rates. Fig. 8 uses anticipated actual costs 
in eomputing direct labor hour rates on a departmental basis for a concern manu- 
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Cost card 

style No., 


Deseriplion Cost Per 


Order No. 



Date 



Material 

Quan. 

Price 

Amuunt 

Quan. 

Price 

Amount 



































































Total Material 











Labor and Overhead 

Lab 

or 

Per cent 

Overhead 

iLabor 

Per cent 

Overhead 

Press 

$ 70 

00 

358 

$ 250 

CO 






General Machining 

100 

00 

240 

240 

00 






Automatic Screw 

200 

00 

350 

700 

00 






Finishing, lacquer 

50 

00 

319 

159 

50 






Finishing, buff and plate 

50 

00 

230 

115 

00 






Assembly 

100 

00 

145 

145 

00 






Product Quality 

20 

00 

202 

40 

40 






Facilities and Service 



177 








Product Development 



133 








Sp. Products “A” 



172 








Sp Products “B” 



155 








Total Labor and Over- 
head 

$590 

00 


$1,650 

50 






Summary Material 











Labor 











Overhead 











Total Factory Costs 











Commercial Cost 











Rate 











Amount 











Total Cost 











Add in Deductions 











Total Cost and 

Sales Deductions 











Selling Price 











Profit 













































Fig. 7. Cost card showing departmental overhead application. 


fartiiniiii iiiiifuriiL<. The general overhead rate cannot be determined for all de- 
partments by dividing the departmental costs by the units of output in the fac- 
tory. Tlie overhead rates for the cutting room, trimming department, and bullion 
department may be determined by the labor cost method, since the employees 
work substantially with the same equipment under similar conditions in these 
departments. Furthermore, the wages are fairly uniform in each department, and 
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all the work is done by hand. In the coat and pants shop, the production center 
method can be used because there are two classes of work performed, machine 
work and bench work. The labor hour method should be used for both machine 
and benchwork production centers, since time is a dominant factor in both cases, 
wages are mostly at piecework rates (and therefore not uniform), and all em- 
ployees work under similar conditions. 

Fig. 9 shows the cost card u^ed to accuimdate costh hy part or style of uniform, 
for using departmental rates (C) ileveloped in Fig. S Actual rates are applied. 


Plant-wide Labor Hour Rates. A jdant-wide, nr blanket, rate using the same 
illustration is determined as follovi^s: 


Anticipated overhead co.st for whole p lani 

Anticipated total direct labor hours for whole plan^ 




$0.08 per hour 


But since the plant manufactures a variety of uniforms, caps, etc., conditions of 
manufacture vary from one department to another, and a blanket rate does not 
provide the accurary oh’ered by departmental rato>. 


Advantages and Disadvantages of Labor Hour Rates. The direct labor hour 
method is easy to use and is an ideal ba'-e for application of overhead inhere labor 
operations constituti' the central factor in production. The overhead of an organi- 
zation is a dollar measure of the cost of providing facilities for elTicient production 
it a bench or machine. The more important elements of lliis overhead, excluding 
indirect labor, are based on lapse of time as a cunimon element (c.g., power, depre- 
ciation, supervision, insurance, rent, etc.). The direct labor hour method makes 
use of the time factor, and thus it answers a major objection of the direct labor 
dollar method, since operations taking the same time are costed with the same 
overhead, though the operators may be receiving different rati's of pay. When the 
different rates of pay accurately reflect different skilK or different speeds of opera- 
tion, however, it may be proper to charge mure overhead for the higher paid 
direct labor, and thus the direct labor dollar base may be propiT. 

A minor objection arises from the fact that additional information must hr 
compiled and analyzed, i.e., the number of direct labor hours by departments and 
jiroducts. The data arc already available, however, on labor time reports. This 
method shares with the labor dollar method the disadvantage that it ignores the 
cortribution of value to the jiroduct by factors other than direct labor. For exam- 
ple, it may be inaccurate to cost overhead on a departnieiilal direct labor hour 
basis for a machine shop composed of turret lathes, drill jircsses, and automatic 
screw machines. Also, it may be inaccurate to cost materials handling overhead 
on a direct labor hour basis. 


MACHINE HOUR FORMULA. Aiijilying overhead a^ a rate per machine 
hour requires finding the ratio between the amount of overhead cost to be applied 
and the number of machine hours. Overhead is then coated to job or process by 
multiplying this rate by tlie number of machine hours involved in a specific opera- 
tion. The computation of the rate may be expressed as a formula: 


Anlii‘ii):itrMl nveihearl po.sl 
Aiitic‘ipiitp[l machine hnurs 


niti‘ per machine hour 


As with other overhead rates, the computation may be on the basi.s of actual 
expectations, normal activity, or practical capacity for llie coming year. The 
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Basis of 
Distribution 


Total 


Ma- 

Stores chiiip 
Shop 


Floor Space (sr|. ft.) 


33,060 3,990 


300 


Niimhpr nf Wnrkiiirn 


243 

2 

] 



30 



Number of Elertnr Lami)s 

Amount of Production 


100 

4 


Anticipated Indirect Costs 





Supervision 

Number of workers 

$2,000.00 

S 16.00 

S 8 00 

Foremanship 

Actual 

1,500.00 



Indirect Labor 

Floor spare 

500.00 

60 50 

0 (ifl 

Depreciation, Machinerv 

Value of machinery 

30000 


la Oil 

Taxes, Machinery 

Value of machinery 

300.00 


15 00 

Rent 

Floor space 

2,000.00 

242.00 

20 Oil 

Insurance, Machinery 

Value of machinery 

200.00 


lOOfi 

Liability Insurance 

Number nf workers 

100.00 

.80 

4li 

Repairs (Labor anil Material) 

Actual 

250 00 


25(H) 

Stationery and Printing 

Arbitrary 

400 00 

50.00 

500 

Miscellaneous Factory Costs 

Arbitrary 

175.00 

20.00 

500 

Heat 

Floor space 

400 00 

48.40 

4 00 

Power 

Number of connected H.P. 

300.00 


3000 

Light 

Number of bulbs 

200.00 

8.00 

4.00 

Actual Amount Used per Requisi- 





tion 



.$445.70 


Value of Machinery 




. $146 40 

Amount of Production 






Floor Space 

Amount of Production 
A; Total Cost 


$8,625.00 


B: Productive Labor Hours per Department 

C: Overhead Rate per Productive Hour (A B) 


Fi^. B. Development of departmental 

rate also may be computed for all machinery utilized in the plant (plant-wide, or 
blanket, rate), for the machinery utilized in a particular department (depart- 
mental rate), or for a cost center composed of a specific machine or a group of 
machines which are practically identical in cost and operation (cost center rate). 

Plant-wide Machine Hour Rate. A blanket, or plant-wide, machine hour rate 
is seldom found in industry. A single rate of this type may be used when the 
manufacturing process utilizes only one type of machinery. For example, a firm 
may be in the business of weaving special fabrics, utilizing a bank of similar 
iN’eaving machines. If it is estimated that the weaving machines will be operated 
a total of 15,000 machine hours during the cominii year, with an estimated over- 
head cost of S33,000, the machine hour rate is $2.20 (found by dividing $33,000 
by 15,000 hours). That is, for each hour of weaving, $2.20 is to be added for 



OVERHEAD RATE FORMULAS 


9-27 


Bush I ’g 
Dept. 

Ship. 

Dept. 

Inspec- 
tion and 
Packing 

Cutting 

Room 

Trim- 

ming 

Dept. 

Coat 

Shop 

Pants 

Shop 

Bullion 

Dept. 

Cap 

Dept. 

Office 

400 

2,800 

600 

5,700 

1,540 

3,580 

3,000 

400 

600 

5.150 

$100 

$200 


$100 


$6,000 

33,000 

$100 



5 

3 

4 

22 

4 

120 

75 

5 

2 


1 

2 


3 


10 

11 




2 

4 

4 

15 

5 

30 

20 

2 

2 

10 




9,200 

9,200 

6,000 

3,200 

2,000 






(suits) 

(suits) 






S 40.00 

$ 24.00 

$ 32.00 

$ 180.00 

S 32.00 

$ 996.00 

$ 616.00 

$ 40.00 

S 16.00 


120.00 



200.00 

200.00 

400 00 

400.00 

100.00 

80.00 


6 00 

42.00 

10.00 

86.00 

23.00 

128.50 

45.50 

6.00 

10.00 

S 77.50 

300 

6.00 


3.00 


180.00 

90.00 

3.00 



300 

6.00 


3.00 


180.00 

90.00 

3.00 



24.00 

168.00 

40.00 

344.00 

92.00 

514.00 

182.00 

24.00 

40.00 

310.00 

2.00 

4.00 


2.00 


120.00 

60.00 

2.00 



2.00 

120 

1.60 

9.00 

1.60 

49.80 

30.80 

2.00 

80 


30.00 



25.00 

5.00 

70.00 

50.00 

10.00 

5.00 

30.00 

5.00 

50.00 

25.00 

30.00 

20.00 

70.00 

70.00 

20.00 

25.00 

30.00 

3 00 

25.00 

15.00 

10.00 

12.00 

30.00 

30.00 

10.00 

15.00 


4.80 

33.60 

8.00 

68.80 

18.40 

102.80 

36.40 

4.80 

8.00 

62.00 

10.00 

20.00 


30.00 


100.00 

110.00 




4.00 

8.00 

8.00 

30.00 

10.00 

60.00 

40.00 

4.00 

4.00 

20.00 

25.70 



75.00 

50.00 

175.00 

100.00 

15.00 

5.00 


1.46 

2.92 


1.46 


92.25 

46.85 

1.46 



$283.96 



113.58 

28.40 

85.19 

36.79 





.$390.72 

11.72 

113.31 

31.26 

168.00 

58.61 

7.82 





$151.32 

52.97 

15.13 

45.40 

30.26 

7.56 






$1,377.12 

$538.79 

$3,566.94 

$2,143.21 

.$260.64 

$208.80 

$529.50 

1,000 

400 

4,000 

3,000 

200 

200 



S1.38 91.35 9.89 $.71 $1.30 11.04 


direct labor hour rates. 


overhead cost. If a job, No. 127, required 45 minutes of weaving, the overhead 
costed to the job would be as follows: 

Job No. 127 


Machine time, weaving 0.75 hours 

Overhead per machine hour $220 

Overhead cost $1.65 


Departmental Machine Hour Rates. Departmental machine hour rates are 
computed in practically the same fashion aa departmental direct labor hour rates 
(see Fig. 8). The only difference is that the manufacturing activity of the pro- 
ducing departments is measured in machine hours instead of direct labor hours 
(productive labor hours per department in Fig. 8). Thus machine hours would 
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DATE 19 COSTCARD 

□ ESCRIPTIGN 

NAME DF PART 

PLANT 

Df PAHTMENTS 

HOURLY 

OVERHEAD RATE 

PRODUCTION COST 

DEPARTMENT 

TOTALS 

GRAND TOTAL 

MATERIAL I 

LABOR 

FACTORY EXP, 

Cutting Room 

Trim Dep't 

Coat Shop 

Pants Shop 

Bullion Dep't 

Cap Dep’t 




HRS 









Fi^. 9. Cost card for using departmental hourly rates in applying overhead. 


bt‘ used insteiul uf direct labor hours in butljaietiiig the costs fur the year, in calrii- 
latinff the overhead rate, and in appl5dng overhead to product. 

With re^rard to the use uf departmental machine hour rates, Alarrh (Cost 
Account ins) says: 

111 ii il (‘part 111 enl wheie the machine overhead is a larse facloi, the luse of a ilepiirt- 
iiientiil rule per machiiie-hour is snmniimes rccommrndi'd. Only in nniisiisil rircum- 
stanrrs, however, is the machine-hour a suitable base for a deparlmenlal biirdtm rate. 
It may be used satisfactorily where all the work points in a depart mi'iiL are similar 
machines, but then the department is a machine [cost] center and the dejiartmental 
rate would be in effect a machine rate. 

Cost Center Machine Hour Rates. A cost center usually i> a subdivision of 
a department. Cost center races are used in order to provide a more accurate 
allocation of overhead costs to the product. 

March (Cost Accounting) explains a cost center as follow^s: 

A burden center or cost center is a segment of a plant, or in some cases an entire 
jdant, which is treated as a functionsd unit fur the puriiose of aijplying iiroces.^i over- 
head. It may be a single w^ork point, such as a machine, a group of work points 
smaller than a department, a processing department, or an entire plant. A burden 
rate is computed for each burden renter to use in applying overhead to work 
processed in that center. 

tFur :i iletaileil discussion uf cost centers see Cost Center Overhead Hates in this 
section.) 

There are three steps in computing cost center machine hour rates: 

1. Delei'iniTialiim of the estimated overhead costs for the period, by departments. 
This imiy take the form of a budget, set up in the form of a cost distribution 
sheet (Fig. 10). The amounts given in Fig. lO are the expected actual expenses 
for Ihe ensuing year, and the overhead rates will therefore be for expected 
actual conditions. If the firm wants to use normal overhead rates, or rates 
based upon assumed conditions of practical capacity, then the figures shown in 




0\ ei}ie:jtl Arcniint Piaducing Deimrtiiient^ Sei \ icp Deiiartnients 
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Fig. 10. Departmental overhead budget. 
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the copt distribution sheet necessarily would be different, reflecting these 
different operating conditions. 

2. Regrouping of these items into two classes: 

a. Specific charges to each machine, such as power, maintenance, and depre- 
ciation. 

h. Indirect costs which must be allocated to each machine, based on floor 
space, machine value, etc. This group includes costs such as heat and light, 
other general service costs such as indirect supplies and labor not otherwise 
handled, supervision, and engineering. 

3. Machine costs, direct and prorated, are combined to obtain total overhead 
expense to operate each machine during the year. The machine rate is derived 
by dividing this total bv the number of hours of operation. This is shown in 
Fig. 11. 

The estimated hours may take into account the time for setups, or in some cases 
separate rates may be determined for setup and for running time. 

Figs. 10 and 11 are adapted from Van Sickle (Cost Arcniinting) . The refer- 
ences in Fig. 11 are to the following ba^es of distribution : 

(a) Meters or horsepower rating of motors. 

(b) Statistical record. 

(c) Equipment ledger record. 

(d) Machine valuation. 

(e) Radiation surface. 

(f) Floor space area. 

(g) Direct labor hours work in each cost center. 

The numbers in the columnar headings in Fig. 11 refer to individual machines. 

Overhead is costed to the product through the machine rates obtained in Fig. 11. 
For example: 

Overhead Cost, Job 4313 


Machine 

Hours 

Machine 

Overhead 

Number 

Required 

Rate 

Cost 

510 

2 

838.73 

$ 77.46 

511 

3 

11.05 

33.15 

512 

3 

5.87 

17.61 

520 

2 

26.69 

53.38 

531 

5 

13 91 

69.55 


Total Overhead, 

Job 4313 

.8251.15 


Comparison of Methods. When used under jiroper ronditions, the cu^t center 
luarhine hour rate method results in a more acciirate applieatinn of OATihead tn 
products than is possible under methods based on labor, departmental or other- 
wise. On this point Domenick (NAA Bulletin, vol. 38) says: 

Tn the typical forging process ... it will bp noted that thn man hours required arc 
greater than the machine hours. This relationship will vary for pucJi forging. Elr- 
rnenUs such as the material content, tooling coat, and consequently the selling price, 
also have no uniform relationship to the direct labor content. For this rciuson, as 
stated earlier in this paper, the application of a fixed rate of overhead to the direct 
labor cost to produce results is a very serious misstatement of conditions as they exist. 
Our typical process priced under each method would appear as in Fig. 12. The results 
indicate that burden applied to labor on an over-all plant rate is iffO.3324 per unit 
compared with the figure of $0.3930 as computed on machine hour rates. On other 
parts, the over-all rate method might be the higher. There can be no doubt that the 
machine center method reflects the more accurate cost, since the overhead rates used 
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are indicative of a much higher degree of refinement and were based on studies of 
actual costa incurred to operate each type and size of equipment. It is obvious, there- 
fore, that the distortions similar to the example above can have a serious and possibly 
a disastrous consequence in establishing selling prices. In this instance, the part could 
have been quoted and even sold at $0.0606 per piece le.ss than the actual cost to be 
incurred. 

In summarizing, machine center overhead costing merely represents the refinement 
of costing and enables co.st accountants to more accurately state the overhead conteni 
of a given part, as compared to an over-all plant rate or even departmental rates. 
A sy.stem of this type is valuable where a number of vastly different type.s and sizp.*^ 
of equipment are used to produce a given part. It is obvious that, in a plant in which 
very little machinery is used or all is of the same type and size, this system mighl 
yield no valuable results. , 


Unit Data 


Opera- 

tion 

Number 


Labor Co^l 


Man 

Hours 


Riite/IIr. 


Machine 

Standard Hr. 
Amount 


Burden 
on Labor 
55004 


Machine Center 
Method 


Rate per 
Machine 
Hr. 


Standard 

Amount 


lff-1 

.0033 

10-2 

.0033 

30 

.0050 

40 

0050 

50 

0050 

60 

.0050 

70-2 

.0018 

70-1 

0009 

80 

.0014 

90 

.OOOH 

Total 

031.1 


.■SI .75 

$.0058 

1.70 

.0056 

1.90 

.0095 

1.95 

.0098 

2.20 

.0110 

2.00 

.0100 

1.80 

.0032 

185 

.0017 

1 75 

0025 

1 65 

.0013 

.5.0604 


.0033 

1.0319 


.0308 

.0050 

0523 

.0050 

.0539 

.0050 

.0605 

0050 

.0550 


.0176 

0018 

.0094 

0014 

.0138 

0008 

0072 

.0273 

$.3324 


$10.00 

$.0030 

15 00 

.0750 

800 

.0400 

25 00 

.1250 

12.00 

.0600 

19.00 

.0342 

15.00 

.0210 

6.00 

.0048 

$.3930 


Fig. 12. Comparison of machine hour with labor based methods. 

Advantages and Disadvantages of Machine Hour Rates. Where machinery 
is the main factor in iiroduction, the machine hour method eonstitiites the best 
way to apply overhead. The ba.sic reasons for this have been stated by Van 
Sickle (Cost Accounting) : 

1. From the fD.st accounting point of view, it affoids the most accurate method of 
allocating overhead expenses to each job. 

2. From the engineering point of view, it provides an ideal method for Estimating 
the cost of a job on a specification and route sheet with a high degree of 
accuracy. 

3. From the marketing point of view, it makes it possible for the salc.s engineer to 
quote more accurate estimated selling prices for jobs. 

4. From the management point of view, it involves the use of an overhead costing 
method which is scientific, logical, and theoretically sound, in addition to being 
practical in its use. The management, therefore, can depend upon cost reports 
to show accurate costs, and it can feel certain that the price quotations to cus- 
tomers arc not grossly understated or overstated, thus avoiding either operating 
losses or the failure to obtain jobs. From the management point of view, it 
also provides a basis for the measurement of the monthly cost of idle machines. 
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Note that this method uses time as a base in applying overhead cost. It 
possesses special advantage over other methods where one operator tends several 
machines (e.g., in weaving), or where several operators are required for each 
machine (e.g., in printing). Finally, by adding the rate paid the operator to the 
overhead rate for the machine, a cost center rate is easily and simply obtained. 

The important objections to the machine hour method arc as follows: 

1. Additional information, not otherwise needed, must he provided in detail; i.e., 
machine times for each operation. This increases the coat of the accounting 
procedure, and hence some concern^ do not find it practicable to use a machine 
hour rate. 

2. By its very nature this method precludes use of a blanket rate. Individual or 
group machine rates must be used, thus increasing the detailed cost work. 

3. The machine hour method is not univeisally applicable; it can be used only 
for costing those operations performed by machinery. Many concerns find it 
possible to iiac direct labor rates uniformly throughout the plant; relatively 
few find it possible to use only machine hour rates; other types of rates must 
be used in combination with them. 

UNIT OF PRODUCT FORMULA. Application of overhead on the basis 
of the number of units of product manufactured during the period is the simplest 
and most direct method for costing ovcrlipad. The overhead rate is obtained by 
dividing the amount of overhead by the units of product. Expressed as a formula, 
it is: 


Anti cipated overhead cost 

Anticipated number of units of prodiici 


= overhead cost per unit 


As in previous cases, the terms of expression may be expected actual, normal, 
or practical capacity; also, they may be for the factory as a whole, by depart- 
ments, by cost centers, or for some other subdivision of plant activity. For exam- 
ple, if actual overhead rost for an as'-embly department is expected to be $25,800, 
while the number of assemblies completed is expected to be 5,000, then the over- 
head cost per unit is $5.16 (that is, $25,800 divided by 5000). 

The shoe industry affords an example of the application of overheail by the 
unit of product method (overhead per pair of shoes), in this case including com- 
mercial overhead. It should be noted, however, that no commereial overhead is 
permitted to find its way into inventory values. 


Advantages and Disadvantages of Unit of Product Rate. The unit of 
product method for applying overhead is the simplest and most direct. Its use- 
fulness, however, is limited to those situations where only one product, or a few 
closely related products pos'^essiiig a common denominator such as weight, are 
manufactured. Where no natural common denominator exists, one may be devised 
by resorting to a point basi< or some other weighting factor. If this fails, the 
method breaks down. Even when a common denominator can be found, this 
method will not be accurate unless actual overhead costs are closely related to the 
common denominator which is chosen. 


METHODS BASED ON MEASURE OF PHYSICAL OUTPUT. There 
are several variations in the unit of output method, employing different ways of 
measuring output as adapted to the character of the industry. With these various 
methods, output (and therefore overhead application) may be based on ounces, 
pounds, tons, gallons, cubic feet, bushels, barrels, statistical points, etc. The com- 
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putation and use of the overhead rate for these various methods is practically the 
same as for the unit of output method. The formula for computing the rate is: 

Anticipated overhpad coat ^ 

Anticipated output (measured by 
weight, volume, etc.) 

Weight Basis. Weight is a basis for applying overhead in mining and in 
certain other industries where the natural unit of output is tons, pounds, etr. 
This method is also used by firms manufacturing a single line of products sold in 
various sized containers easily differentiated by weight. Thus, a small firm manu- 
facturing a cosmetic sold in various sized containers could compute its overhead 
rate as follows: overhead budgeted for the year, $125,000 divided by output budg- 
eted for the year, 250,00(1 pounds equals overhead rate of $0.50 per pound. In 
producing its product, overhead would be charged to different batches of produc- 
tion at the rate of $0.50 per pound. Thus the following costs could be shown for 
a particular batch of production composed of 1,000 pounds packaged in six 
hundred 1-pound jars and eight hundred 8-ounce jars. The difference in the cost 
per pound of the two finished products presumably is caused by different costs 
for the jars and for filling and handling the jars. 




1-lb. Jars 

8-oz. Jars 


Total 

(600) 

(800) 

Materials (direct cost from requisition slips) . . . . 

$1,000 

590 

410 

Labor (direct cost from time cards) 

600 

290 

310 

Overhead (applied, $0.50 per lb.) 

500 

300 

200 

Total Cost 

. . . $2,100 

1.1 BO 

920 

Cost per jar 


SI .97 

$1.15 

Cost per lb 

$2.10 

1.97 

2.30 


Volume Basis. Volume as a basis for applying overhead is sometimes used by 
water companies, pipe line distributors, farmers, petroleum manufacturers, and 
in other industries where output characteristieMlly is measured in gallons, barrels, 
bushels, etc. This method is also found when a firm manufactures a single product 
packaged in various sized containers easily differentiated by volume. The proce- 
dure is the sam,e as that shown for methods based on weight. 

Statistical Point Basis. Where weight nr volume docs not provide a common 
denominator, there is the possibility of using a point base, derived by assigning a 
statistical point value to each product made. 

Application of overhead costs by output on the basis of statistical points ma}'^ 
be illustrated by reference to the manufacture of mattresses. In this case there is 
a standard product wdth no important grade differences. Unit costs for overhead 
in total and by departments arc obtained in each case by dividing the cost by the 
number produced. These ojieration or department costs are then allocated to the 
different styles of product on a point basis determined by an analysis of material, 
labor, and factory cost conditions. 

Use in Appl3ring Materials Handling Costs. A specialized use of an overhead 
rate based on weight or volume is sometimes found when a firm employs a sepa- 
rate secondary overhead rate for applying materials-related overhead costs to 
product. For example, a firm may employ an overhead rate structure composed 
of the following elements: 

1. Departmental o^ erhead rates based on direct labor dollars, labor hours, or 
machine hours for applying all overhead costs except those related to the pur- 
chase, receipt, storage, and handling of materials. 
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2. A plant-wide overhead rate based on the weight or volume of materials for 
applying the materials-related overhead. 


The first group of overhead rates would be computed in the ordinary way except 
that the numerator of the formula would not include any of the anticipated mate- 
rials-related overhead costs of the period. The plant-wide materials handling 
overhead rate would be computed as follows: 


Anticipated materials handling ovcrhein^cost 
Anticipated weight (or volume) of materials 


= overhead cost per lb., per gal., etc. 


When this type of an overhead rate structure is used, the overhead cost to be 


charged to a 

Department 

job, lot, process, etc., i 

Direct Labor 

Hours 

can be computed 

Job 473K 

Overhead Rate 

as follows: 

Overhead Cost Applied 

Mixing ... 

10 

SI. 00 per D.L.H. 

SIO.OO 

Blending . . 

15 

2.00 per D.L.H. 

30.00 

Packing . . . 

5 

2.50 per D.L.H. 

12.50 

Total departmental overhead cost applied 

$52.50 

Materials handling overhead: 



Weight of product X materials 

handling rate = 

= 300 lb. X 1.05 

per lb. 



15.00 

Total overhead applied to Job 473K 

*67.50 


The use of separate rates for applying materials-related overhead i^; discussed 
more fully in this section under Separate Rates for Production Factors. 

Advantages and Disadvantages of Rates Based on Physical Output. Over- 
head rates based on weight, volume, statistical points, or other indicators of 
Ijhysical output have the same advantages and disadvantages as the unit of 
jiruduct method. Under the proper conditions for their use, they arc simple and 
effective. They can be used, however, only when output can be measured in one 
common denominator (pounds, tons, gallons, bushels, etc.), and even then they 
are accurate only when actual overhead costs are closely related to the physical 
volume of product. 

MATERIALS COST FORMULA. Overhead may be distributed to product 
on the basis of the cost of direct materials consumed in producing the product. 
The formula for computing such a rate is: 


Anticipated overhead cost 
Anticipated direct materials cost 


= percentage of overhead per 
direct material dollar 


The expression may be in terms of expected, normal, nr practical capacity. It 
can be used on a departmental or on a blanket basis. It does not, however, have 
wide usefulness except as a base for a separate secondary overhead rate for apply- 
ing materials burden (i.e., materials-related overhead costs). An example of the 
use of materials cost as the base for a secondary materials-related overhead rate 
IS given under Separate Rates for Production Factors in this section. 

Advantages and Disadvantages of Materials Overhead Rates. The direct 
materials cost method is easy and simple to use. It gives reasonably accurate 
results where grades and prices of raw materials do not differ widely, where 
quantity and cost of materials in each product is uniform, and where processing 
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is uniform. It has usefulness in special departments of some large organizations, 
in very simple types of small business, and in the application of materials burden 
by the use of a secondary overhead rate. The disadvantages are: 

1. There is no logical relationship between manufacturing cost and the cost of raw 
materials used. 

2. As in the direct labor cost method, the time factor is lacking. 

3. Where prices of items of raw materials differ widely, the products made from 
the items of high price are weighted with more than their share of overhead. 

4. This method is inequitable where part of the materials passes through all 
processes, and part through only some processes. 

PRIME COST FORMULA. Overhead may be applied to the product by 
using prime cost (direct labor and direct materials) as a base. The mechanics arc 
similar to those of the direct labor cost and materials cost methods. The compu- 
tation is as follows: 


Anti cipated overhead costs 


Anticipated direct materials + anticipated direct labor dollarh 


= percentage of prime cost 


As in other methods, the factors of the expression may be in terms of expected 
actual, normal, or practical capacity; also, they may be blanket or departmental 
in nature. Thus, if overhead cost for a certain mixing department is expected to 
be #360,000, while direct materials and direct labor costs are expected to be #230,- 
000 and #170,000, respectively, the rate for the application of overhead is: 


:?23o:ooo + snoTooo = “ 

That is, for every dollar of prime cost, add $0.00 for overhead. The overhead cost 
applicable to each process for the month is determined by applying this rate. 


Process A-11 


Mixing Department 

Direct materials cost #1,030 

Direct labor cost * 770 


Prime cost $1,800 

Overhead cost at 90 peiceiil 1.G20 

Total cost $3,420 


Advantages and Disadvantages of Prime Cost Method. The prime cost 
method is simple and easy to use, since all data are immediately available without 
additional compilation. Its use is restricted, however, to those cases where there 
arc no wide variations in processing. It is likely to jirove more useful for certain 
departments rather than for the plant as a wdiole. The objections to the method 
are: 

1. It allows raw materials cost to occupy ton prominent a po.sition in the compu- 
tation of applied overhead ^o^ts. Oveiheiid costs are more closely related to 
labor ensUs than to materials cost, and yet each dollar of labor cost and each 
dollar of matcriala cost are given the same weight. 

2. It does not make use of the time factor in applying overhead. 

MARKET VALUE OR SALES PRICE BASE. The formula for this 
method is: 


Anticip ated overhead cost 

Anticipated market value of units to 
be produced (oi sold) 


= overhead rate as a percentage of sales price 
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This method has not been widely used. In three special situations, however, it 
has seen some acceptance: 

1. In applying some, if not all, of the distribution and other nonmanufarcturing 
expenses among the various classes of product sold. 

2. In applying research, engineering, and development costs when there is no 
direct relationship among these costs and the individual product lines. 

3. In the case of joint products, when the production process simultaneously 
yields two or more products. In this situation the formula frequently is re- 
arranged to show: 


M arket value, Product A 

Total market value, all joint products 


percent of overhead applied to Product A 


Although the method is quite simple, it provides a very arbitrary application of 
costs. Exceptions to the rule may exist for salesmen s commissions, fire insurance 
on inventories, and a few other isolated examples, but ordinarily there is no logical 
relationship between the overhead costs incurred and the market value of the 
product The method tends to apply cost according to the ability of the product 
to shoulder the charge, rather than according to the benefits which the products 
received. The method consequently is open to criticism on theoretical grounds. 


MOVING AVERAGE BASE. All the methods previously described have 
been based on anticipated or expected rather than actual costs. For reasons given 
under Predetermined vs. Historical Overhead Rates in this section, anticipated 
co.sts are to be preferred. Neuner (Cost Acoounting), however, describes a 
method based on actual costs, which overcomes some of the dcfieiencies pre- 
viously noted: 


This method uses actual figures for the past twelve months in ascertaining overhead 
rates. No estimated or predetermined overhead figures arc necessary. Actual manu- 
f.icUiring overhead costs for the past twelve months are totaled and averaged (by 
dividing by twelve). The resulting avenige rrjiresent.s the amount of manufacturing 
o\ erhead applicable to production for the following month. The overhead rate may 
be based upon the materials cost, labor cost, labor hour, machine hour, or production 
unit 


The overhead rate is computed by dividing the average overhead for the past 
twelve month.s by the estimated direct labor hours (direct labor dollars, machine 
hours, etc.) for next month. A new rate is computed each month by extending 
the moving average one month ahead. 

DEPARTMENTAL OVERHEAD RATES. In order to permit a more 
accurate application of overhead costs to the different products being produced, a 
large number of firms compute separate overhead rates for the different produc- 
tion department.s within the plant. Then, when overhead is applied to a particular 
job, it is applied separately for the time spent in each department. This makes 
it possible to charge each job for the particular type of work required rather 
than on the basis of a blanket, or plant-wide, rate. Many other firms accom- 
plish the same results by using separate cost center rates, or by subdividing the 
overhead rate in other ways as discussed under Use of Multiple Overhead Rates 
in this section. 

Departmental overhead rates can be based upon direct labor dollars, direct 
labor hours, machine hours, or upon any of the other bases discussed in this 
section. Also, one department may use one base, and the other departments may 
use other bases. Departmental rate.s pan be calculated on the basis of expected 
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.ictual copts and activity, or upon the basis of costs and activity under normal 
business conditions, or under conditions of practical capacity. Examples of the 
calculation and use of ordinary departmental rates are given for the direct labor 
dollar base (Fig. 6) and for the direct labor hour base (Fig. 8). 

departmental total conversion cost rates, a special 

use of departmental rates is sometimes found when it is desirable to combine the 
direct labor cost in a department with the overhead of the department, obtaining 
the total conversion cost of the operation. Total labor and overhead divided by 
the number of hours the department is expecteil to operate yields a departmental 
hourly cost rate in effect, an over-all rental charge for the use of all facilities in 
the department. This is the ease in the printing industry, where the sold-hour 
rate may be u.^eil. This rate i.s a composite of labor and overhead in each depart- 
ment. Expressed as a formula; 

L = estimated direct labor cost. 

0 = p.stimated overhead. 

// = estimated hours the department is expected to operate. 

^ ^ = hourly departmental cost rate 

The outstanding characteristics of the system are: 

1. The standard unit of production in all depaitincnts is the productive hour, 

2. The standard hour cost covers the direct labor plus all overhead cost and 
departmental and office or general commercial costs — the gross cost exclusive 
of stock handling and selling. 

3. The natural divisions of the processes of manufarturc form co'^t centers or 
departments for the purpose of determining costs. 

COST center overhead rates. In the attempt to obtain a more 
accurate application of overhead costs to the products and the services produced, 
many firms break down the factory into several cost renters and then compute a 
separate cost center overhead rate for each center. The method works in much 
the same way as departmental rates, except that thi’re is usually a finer sub- 
division. 

Cost Center Defined. C’'o.>t centers (also de'^ignated as burden centers, or 
productive, service, and nominal centers) are units, functions, or areas within an 
establishment that are homogeneous from the co^t point of view; i.e., each center 
relates to a single type of ojieration, function, or activity clearly distinguishable 
from all others. As with departments, cost centers may be classified as productive, 
service, and nominal. Productive cost centers are sometimes referred to as direct 
cost centers, and service cost centers and nominal cost center^ .sometimes are 
referred to as indirect cost centers. 

Productive cost centers are locations where a particular type of work is done 
on the product manufactured for sale. A produclive cost center may be a single 
machine; or it may be a group or battery of machines, all alike as to cost, speed, 
and other operating conditions. A productive cost center may be composed of a 
single operator engaged in hand assembly work; or it may be made up of a group 
of men, if they are engaged in the same work. A productive cost center may be 
a single operation; or it may be several operations, if they are rpa.>onably alike 
in their cost characteristics. 

Service cost centers arc individual acthities, like machine repairs, building 
repairs, or tool design, which support the productive activities. The cost of each 
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□f these cost centers must be allocated to productive cost centers and other 
service centers (in some cases by the use of individual service center rates) . 

A nominal cost center is similar to a service cost center except that there is 
no particular organization or activity involved. Examples are building-use ex- 
penses and payroll taxes. A nominal cost center is simply a convenient grouping 
of expenses which are related to a common purpose and which are allocable to 
other cost renters. 

Cost Centers vs. Departments. Cost centers are natural divisions of an or- 
ganization for purposes of measuring the cost of a particular operation and for 
purposes of applying this cost to product. Departments are natural divisions of 
an organization for administrative purposes; they fix responsibility for managerial 
iiction, for property custodianship, and for operating costs; they conform to the 
firm's organization chart and define the proper channels of authority. Although 
departmentalization of overhead costs may be excellent for purposes of controlling 
overhead costs, it is often not successful for purposes of applying overhead costs 
to products. Cost center subdivisions are ideal for costing products but may be 
too miniscule to be useful administratively. 

Cost Center Overhead Rate Formula. The formula for the computation of a 

cost center rate is; 


Od = anticipated direct overhead for coat center. 

Oa = anticipated apportioned overhead for cost center. 
A = productive activity in units, hours, or dollars. 


yp Oa ~f~ Oa 


= cost center rate 


As with rates discussed earlier in this section, the overhead cost and activity 
used in the equation may be in terms of expected actual, normal, or practical 
PM pa city. 

Illustrative Cost Centers. A typical list of cost centers for the sausage depart- 
ment of a meat packing plant is suggested in the Encyclopedia of Accounting Sys- 
tems (Williams and Doris, eds.) as follows: (1) grinding and mixing, (2) stuff- 
ing, (3) smoking, (4) cooking, (5) skinning, (6) slicing, and (7) packaging. An 
example of the calculation and use of cost center rates is given in this section 
under Cost Center Machine Hour Rates. 

COST CENTER TOTAL CONVERSION COST RATES. As in the 

case of the departmental total conversion cost rate, it is sometimes advantageous 
to combine direct labor and overhead costs in a cost center to obtain the total cost 
of ojieration, exclusive of direct materials. This total, divided by the expected 
number of hours of operation, yields a cost center hourly cost rate, an over-all 
rental charge for the use of all facilities in the center. The formula is as follows: 


L — estimated direct labor in cost center. 
0 = estimated overhead in cost center. 

H ~ I'stimated hours of operation. 


L + 0 
11 


= cost center rate per hour 


These rates possehs the same advantages that departmental hourly cost rates 
do. In addition, they are more accurate where diverse ojierations and equipment 
are contained within a single department. 
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In a case study of a Detroit manufacturer, Peden (NAA Bulletin, vol. 20) 
describes a cost system which combines cost center and departmental rates, 

some bcinf; straight overhead rates, others being inclusive cost rates, combining 
labor and overhead. The company performs two main types of service, coloring of 
metal parts such as automobile hardware; and the manufacture and assembly of 
plastic molded parts such as buttons, levers, and knobs used for automobiles, 
radios, furniture, and building construction. It was decided that the following 
direct manufacturing departments should be used as cost centers: 

Department or Overhead Bases for 

Cost Center Costing Product 


Polishing , .Percentage of direct labor cost 

Mixing Standard rate iier pound mixed 

Dipping Percentage of direct labor cost 

Granodizing kStandard cost per hundred pieces 

Spraying Percentage of direct labor cost 

Finishing Percentage of direct labor cost 

Plastic Molding Standard machine hour rate 


In the polishing, dipping, spraying, and finishing departments, where the labor 
was more important than the equipment as a cost factor, it was decided to charge 
such labor directly tn the detailed cost sheets and to absorb the burden by means 
of rates based on the direct labor cost. In the mixing department a serially 
numbered form known as a "batrh eard” was adopted as a summary of the in- 
gredients of eaeh mix i\m\ as a record of the total pounds mixed daily anil 
monthly. It was obvious, therefore, that in this department, it wnulil be accurati' 
and economical to consider all the labor as part of the operating burden anil to 
absorb it into the costs by means of a flat or standard rate per pound resulting 
from the relationshi]) between the total mixing burden and the total pounds 
mixed, Similarly, in the granodizing room, all operating labor was incluiled in the 
burden accounts and a cost rate per hundred pieces processed was devised. In 
the plastic molding department, where the machines were of a uniform size and 
type and wage rates were uniform among the machines, the operating labor costs 
were included with the burden and absorbeil by means of a single machine hour 


Estimated Annual Costs for Operating Plastic Molding Department 


Labor 

Foreman S 100 

Operating labor 3,689 

Salvage plastic material 180 

Total, all labor I 3,969 

Repairs 900 

Supplies 3,000 

Fixed charges 2,411 

Apportioned charges 

General factory 2,520 

Total coat $12,800 


Estimated hours 3,200 

Hourly cost rate, plastic molding $4.00 


Fig. 13. Computation of hourly cost rate. 
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rate, the variances in cost being reflected as factors of the time required for 
production. 

Thus, the rate for plastic molding is, in effect, a cost center hourly cost rate. 
Some of the other rates are departmental rates on the basis of direct labor dollars. 
The plastic molding rate is derived as shown in Fig. 13. 

This inclusive hourly rate is used in determining the product cost on various 
cost records. 

COST CENTER RATES AS SUPPLEMENTS. Apparently only a small 
ppreentagp of companies use both departmental and cost center overhead rates. 
UmJer this arrangement only the overhead costs directly assignable to individual 
cost centers are applied to job^, lots, processes, etc., by the use of cost center 
rate'? Overhead items which are indirect costs of the various cost centers are 
not included in the cost center rates but arc applied to the product by the use of 
departmental rates or plant -wide rates. Schlatter and Schlatter (Cost Accounting) 
recommend this method. The decision as to what is to be handled as direct cost 
mii'?t be made arbitrarily. Depreciation on building, for example, can be handled 
either a.^ direct or indirect cost. 

It is not uncommon to find a combination of plant-wide and cost center 
rates such as the following: 

1. A special piant-wid(' rate, based on materials cost or weight, for applying 
materials-related costs to product, 

2. Separate cost center rates for applying all other overhead costs to product. 

Since it is possible for the cost center rates to be applied on a different base 
from that used for the departmental rates, the rate .slriietiire ean be made quite 
sensitive to the different factors creating overhead costs. Thus, with careful plan- 
ning, the cost accountant can achieve a highly selective and accurate overhead 
rate stnieture. For example, an overhead rate structure could be drawn up 
along the following lines: 

1. A plant-wide rate, based on material cost, for applying materials-related over- 
head. 

2. Dcjiartmental rates, baaed on direi-l labor houis (or dollarh) for applying costa 
of supervision and other payroll-related costs assignable to the department of 
which the particular cost center is a part. 

3. Separate cost center rates, based on machine hours (or direct labor hours) to 
apply the direct overhead costs belonging to particular proiluctive cost 
centers. 

The main disadvantage of such a rate structure is its complexity. Considcralily 
more time and cx]ipn.se is required to compute the rates and to use them in 
applying overheaii to individual jobs, etc. 

RATES BY CLASS OF PRODUCT. It appears that very few companies 
use separate overhead rates for each class of product. There is, however, the 
unusual case of a company using seven rates, one for each group of sales lines a< 
though made in a separate factory, although actually one dejiartmcnt may par- 
tially process four or five of the seven lines. 

In computing rates by class of product, the anticipated overhead costs of the 
plant or department are first allocated among the various product classes based 
upon factors associated with the plans for manufacture Then the anticipated 
overhead for each line of product is divided by the anticipated production 
activity for the period, using any of the previously mentioned bases for applying 
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overhead costs (direct labor dollars or hours, machiiie hours, units, etc.). The 
overhead rate formula is; 

Anticipated overhead belonging to the product 

. — r-i : — T"? — rr t — 7 — i tt - — r = overhead rate for the product class 

Anticipated output for the product class (direct 

labor dollars, hours, units, etc.) 

As with other overhead rates, the factors of the equation may be in terms of 
actual expectation for the year, or normal or practical capacity. The rate also 
may be plant-wide, or for an individual department, cost center, or other segment 
of factory operations such as materials handling, research, or inspection. 

Where research and development costs do not benefit all product lines in the 
same way, separate product rates may well be used for applying this part of 
manufacturing overhead. 

SEPARATE RATES FOR PRODUCTION FACTORS. March (NAA 
Bulletin, vol. 33) makes some strong arguments for the separation of the over- 
head rate into segments related to the factors of production: 

The principal production factors are materials, men, and machines. A fourth — out- 
side processing — must also be considered in some cases. If the utmost accuracy is 
wanted where different products require different proportions of the services of these 
four factors, the indirect costa to maintain the flow of production-factor services 
should be assigned, first, to the production factors benefited, and then to products in 
proportion to the production-factor services utilized. 

Although absolute accuracy cannot be attained in any method of costing burden, 
separate application of each of the four types of burden is a principle which must 
be accepted as theoretically sound. 

March illustrates his point as follows : 

Whether to apply each of the production-factor burden types separately or In 
merge two or more of them is a matter of judgment, depending on the circumstanceh 
in each case. The more varied the products and the processing, the more reason tlieie 
is likely to be for separate application. If the materials and the processing am 
similar in the various products of a plant, a simpler procedure can usually be devel- 
oped which will give satisfactory results. It may be desirable to rtiake tests to deter- 
mine whether separate application is necessary. This will be done for a hypothetical 
situation in a number of illustrations based on data given [in Fig. 14]. The illustra- 
tion shown as Case 1 represents the full use of the production factor basis, as follows. 

Case 1 : Burden applied. Product A Product B 

Material burden, at 10% IlOO 

Outside-processing burden, at 15% -0- 

Process-personnel burden 
Department 10, at $0.40 per direct man hour 48 
Department 20, at $0.50 per direct man hour 100 

Work-point burden 

Cost Center 11, at $1.00 per machine hour. 40 
Cost Center 21, at $0.25 per machine hour. 20 
Cost Center 22, at $0.35 per machine hour. 84 

Total burden cost $392 

IL has been stated that this is not always necessary. However, in the assumed set of 
circumstances, it is evident that the product cost data would be unreliable if procure- 
ment burden and process burden were merged for the purpose of burden application. 
In Cases 2 and 3, where that is done on over-all and departmental man hours, 
respectively, the burden cost of Product B is grossly understated. 
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Case 2: Application at over-all or blanket rate based on direct man hours. 

Product A Product B 

Burden applied, at S1.13 per direct man hour S361.60 S226.00 

($129,000 114,000 hours) (for 320 hr.) (for 200 hr.) 

Case 3: Application at departmental rates baaed on direct man hours procurement 
burden ($16,000 + $15,000 = $31,000) allocated to departments on basis of direct man 
hours (60,000 in 10, 54,000 in 20) in order to get departmental rates. 

Product A Product B 


Department 10, at $1.01 ($60,316 60,000 hours) $121.20 — 0— 

Department 20, at $1.27 ($68,684 54,000 hours) 254.00 $254.00 

Total burden applied $37520 $254.00 


Where the procurement burden is to be separated from process burden, it may be 
feasible to merge the two types of procurement burden, i c., material burden and out- 


1. Monthly burden and monthly volume 


Predetermined 

Monthly 

Burden 


Predetermined 
Monthly 
Volume of 
Base Factor 


Burden Rates 
for Separate 
Application 


Material burden 

Outside-processing 

S 16,000 

$160,000 materials 
cost 

10% of materials 
cost 

burden 

Process-personnel burden 

15,000 

100,000 outside 

processing 

cost 

15% of outside-proc- 
essing cost 

Department 10 

24,000 

60,000 direct man 
hours 

$0.40 per direct man 
hour 

Department 20 

Work-point burden 
Department 10 

27,000 

54,000 direct man 
hours 

$0.50 per rlirert man 
hour 

Cost Center 11 

Department 20 

20,000 

20,000 machine 
hniirs 

$1.00 per machine 
hour 

Cost Center 2l 

6.000 

24,000 marhine 
hours 

$025 per machine 
hour 

Cost Center 22 

21,000 

$129,000 

60,000 marhine 
hours 

S0.35 per machine 
hour 


2. Base-factor tally for two key products 


Product A Product B 


Materials cost 

Outside-pro ceasing cost 
Direct man hours 

Department 10 

Department 20 

Machine hours 

Cost Center 11 

Cost Center 21 

Cost Center 22 


$1,000 

$2,000 

-0- 

3,000 

120 

-0- 

200 

200 

40 

-0- 

SO 

200 

240 

-0- 


Fig. 14. Assumed data for cases showing production factor burden application. 
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hi do-processing burden. That is done in Case 4, which deals with procurement burden 
only. In this example, J120 of procurement burden is applied to Product A as com- 
pared with JlOO in Case 1. The deviation is 20 percent. For Product B the deviation 
is $50, or 8 percent. In our hypothetical case, this procedure would understate the 
coats of products which require outside proressmg and would overstate the costs of 
the other products. The figures for comparison with Case 1 are given in Case 4. 

Case 4: Procurement burden applied on the basis of materials and outside-procpH''- 
ing cost. 

Product A Product B 

Procurement burden, at 12 prrcpnt (3531,000 260.000) nf 

the Cost of materials and outside processing $120.00 35600.00 

March also shows cases for departmental rates but concludes that because of 
the wide variation between products and between cost centers in the type of work 
involved, only Ihe cost center rates are accurate. 

Materials Overhead Rates. Many examples can be found in industry of the 
use of a separate rate for applying malerials-relateil overhead eost.s. These rates 
arc called by various titles, such as materials overhead rate, materials burden 
rate, loailing charges, and materials handling charges or rates. 

Labor and Facility Overhead Rates. Separate rates for applying the labor- 
related and facility-related costs of a department or cost center appear to bi* 
unpopular in industry. Although they do provide more accuracy in the allocation 
of costs, the increased accuracy in most situations is not significant. Furthermore, 
the calculation and use of these rates does involve considerable complexity. 

OVERHEAD RATES FOR SERVICE DEPARTMENTS. Ordinarily 
when departmental or cost center overhead rates arc used, they are computed only 
for the producing departments, i.e., ilie dejiarlmcnts which work directly upon 
the product which is manulactured for sale. Under the usual arraiigcmenl , 
service department costs are allocateil to producing deijartments anil are included 
in the overhead rates of each producing department. Under special circumstances, 
however, overhead rates may be computed for service departments and can be 
used either tO apply tlic.^^e co^ts to product.^ directly or to distribute these costs 
h) other dejjartmeiits where they wall be ajiplierl indirectly to products. This 
section is concerned only with the first employment of service department over- 
head rates; the second use is discussed in the section on Distribution of Manu- 
facturing Overhead. 

Separate service department overhead rates sometimes are found in the follow- 
ing situations; 

1. When the base used in tlie yirodiicing depaitnient ovcihead rate is not appro- 
iiriate for the application of the cost of the function performed by the service 
department. 

2. When till service department sometimes .'serves as a producing department. 

Service Department Rate Applications. The most common example of this 
is the use of a separate rate to apply the costs of the materials handling depart- 
m.ent. The iiroblcm is this* The overhead rates of the producing departments 
apply overhead cost< in proportion to the labor or machinery utilized, while the 
costs of purchasing, shipping, receiving, storing, and handling materials should 
be applied to the final product in proportion to the materials used. Therefore a 
separate materials overhead rate is computed and used. 
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Some of the other situations for which separate service department rates are 
employed include the following: 

1. Payroll department (when machine hour rates are used in the producing depart- 
ments). 

2. Tooling, tool setup department. 

3. Packing and crating department. 

4. Inspection department. 

5. Research and development department. 

Some plants may consider these departments as jiroiluciiig departments when 
they compute separate overhead rates for them. 

Work on Product by Service Department. In some La&es a service de- 
partment may also serve as a producing department, in which case the materials, 
labor, and overhead costs usually should be charged to the product. In a small 
firm, for example, one department may design and construct tools or dies for use 
liy other departments (a service department function) and also manufacture 
certain parts for use on the final product (a producing department function). 
Similar examples include: 

1. Boiler 100 m (when sLeaiii is also sold). 

2. Repair and niainicniince (when service is also sold, or where department also 
manufactures or repairs products for sale). 

In each of these situations, proper costing requires that a predetermined over- 
head rate be computed for the service department. For example, assume that the 


Intal costs of the tool room are expected to be as follows: 

Diiect materials used in producing tools and parts $100,000 

Direct labor used in producing tools and parts 200,000 

Other overhead costs (supplies, electricity, taxes, depr., etc.) 400.000 

Total tool room costs budgeted for the year $700,000 

Total machine hours budget ed for the year 32,000 

Total direct labor hours budgeted for the yeai 24,0(K) 


Assume further that three-fourths of the time of this department is scheduled 
for the mumifactiire, repair, nnd maintenance of tools, while one-fourth is sched- 
uled for the manufacture of parts to be included in the final jirniluct. 

Direct materials and direct tooling labor should be charged directly to the 
department served (in the case of tooling costs), or to the job, lot, or product 
manufactured (in the case ol parts nianiifacture) . This leaves only the $400,000 
of overhead to be considered in the overhead rate. The $400,000 overhead cost 
may be allocated between tooling and parts inamifaetiire, considering ilifTcrences 
in the type of work involved, or if the type of work is not greatly different, a 
single overhead rate may be computed for both tooling and parts manufacture 
as follows: 

Anticipated overhead cost _ , 1 j ^ 

Anticipated Activity (Direct labor ^ 

dollars, hours, machine hours, etc.) 

Assuming that the rate is to be based on direct labor hours, it would be 

$400, (X)0 n cT J' 4-11^ 

^ = $16.67 per direct labor hour 

24,000 hours ^ 

This rate would be used in the normal manner for applying overhead costs to 
the salable products worked on in this department. The rate could also be used 
m co.^ting tooling services to other producing departments. 
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SEPARATE FIXED AND VARIABLE OVERHEAD RATES. Neuner 
(Cost Accounting) observes: 

There is an increasing tendency to use separate predetermined overhead rates for 
the fixed overhead and for the variable overhead, as well as for general administra- 
tive overhead. The purpose of this breakdown is a more effective analysis and control 
of variations when they have been functionally grouped. 

As Neuner points out, the primary reason for using separate rates for fixed 
and variable overhead is not more accurate application of costs to product but 
rather an effort to secure more accurate distribution of miscellaneous and serv- 
ice department overhead to the departments benefited thereby. Since overhead 
distribution is detailed in the section on Di.-tribution of Manufacturing Overhead, 
only a summary treatment is given here. When predetermined rates are used for 
distributing overhead to producing departments, fixed costs will be overdistributed 
or underdistributed unless they are separated from the predetermined rate and 
distributed separately. 

A few firms have pointed out other reasons for using one rate for applying fixed 
and another for applying variable overhead to product: 

1. Dual rates such as these can be used as an alternative to direct costing and, as 
such, are useful in making elear the contribution of each product toward the 
recovery of fixed overhead and profit. At the same time, the full factory cost 
of the product is retained. 

2. Dual rates such as these can be so used that fixed costs are applied on one 
base and variable costa are applied on another base. Fixed costs, for example, 
may be applied on the basis of number of units (weight or volume), ELssiiining 
that this base accurately reflects the proportion of available facilities utilized 
by each product line. Variable costs may be applied on the basis of direct 
labor hours, since they are closely related to the volume of productive activity 
actually carried on. The ailvantage claimed for using a rate structure of thi^ 
type is more accurate costing in tliat it tends to apply fixed costs to product 
in a manner closely reflecting the causes of these costs. The disadvantage nl 
the method clearly is its comjilexity and the clerical time required. 

3. Dual rates such as these can be userl in such a way as to avoid volume vari- 
ances (i.e.j underabsorbed or oi'erabsorberl fixed cost). Tinder this njiproacli 
fixed costs are applied to the different products each month, based on a\ailabli 
capacity, or in such a way as to apply exactly the same dollar amount of fi\i il 
expense as will be incurred. This methnil contradicts one of the main aigii- 
ments for using predeteimined overhead rates because it results in a flucluahiig 
unit cost as fixed costs are spread more heavily or lightly in respond' to a 
changing volume of output. 

SUPPLEMENTARY RATES FOR APPLYING UNDER- OR OVER- 
APPLIED OVERHEAD. A supplementary overhead rate may bo computed 
at the end of each month and used to adjust the costs already computed for jobs, 
lots, processes, etc., worked on during the month. 

Where predetermined rates are ii'-ed, a difference always exists between the 
actual amount of overhead cost for the period and the amount of absorbed over- 
head cost. This under- or overabsorbed overhead, divided by the number of 
hours, dollars, or units, gives a supplemental^" rate, thus 

Actual overhead — absorbed overhead , 

= -T—r. : = supplementary rate 

Hours, dollars, or units 

Assuming a machine rate per hour for a turret lathe of $2j20, actual hours of opera- 
tion for the month of 1,450, actual overhead cost on the turret lathe of $3,560, and 
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machine time for part X-127 of 075 hours, under this situation, the amount of over- 
head costed to jobs during the month amounts to : 

1,450 hours X ^220 per hour = 53,190 of absorbed overhead 

Since the actual overhead charged against this turret lathe totals 53,560, there is 
iiiidcrabsorbed overhrad for the period of 5370. A supplementary rate is then com- 
puted and used to create additional charges to the product, to absorb the actual costs. 
This rate, computed at the end of the month, is 50-255 per machine hour, obtained by 
dividing $370 by 1,450 hours. That is, for each machine hour there is to be added 
.5:()255 additional to adjust the overhead applied to actual. 

The overhead cost of part X-127 now becomes 

Overhead cost on machine hour basis (0.75 X $2.20) $1.65 

*Supplcmentary cost for overhead, to adjust to actual ($0,255 per hour X 0.75) .19 

livpihead coat, actual $1.84 

If the overhead absorbed during the month by the use of the estimated rates is 
111 excess of actual overhead, the adjustment is in the form of a deduction from 
I he previously applied overhead. An alternative method for computing the 
'^llpplpmentary rate expresses the underapplied overhead as a percentage of the 
overhead already applied. Using the same illustration, the results are as follows: 


1. Underapplied expense ($3,560 — $3,190) $ 370 

2. Applied expense $3,190 

3. Supplementary rate (line 1 -r- line 2) 11.6% 

Adjusted Cost of Part X-127 

Applied cost $1.65 

Add supplementary cost (11.6% of $1.65) 19 


Actual overhead cost I1.S4 


Supplementary rates are not limited to those cases where machine hour rates 
have been used; they may be computed in connection with any method. 

Advantages and Disadvantages of Supplementary Rates. There is no need 
for supplementary rates under most circumstances. Their only advantage lies in 
Ihe fact that they make possible the costing of total actual overhead to the 
liroduct produced. If estimated actual rates have been used, and they prove 
to be greatly in error, it is necessary to adjust the cost sheets to obtain relatively 
accurate information. This is the case on government contracts run on a cost-plus 
liasis (cost being defined as actual cost for the period of the specific contract). 
Where normal or jiractical capacity rates are in effect, the use of supplementary 
ratj's gives additional en.^t information for purpo.s(‘.s of comparison. 

On the other hanil, final disposition of the cost sheets is delayed until aft^r the 
rlo.^e of earh month; also, the use of supplementary rates greatly increases the 
dEdaded cost work, since job cost cards must be recomputed. In a seasonal 
Im^iness where e.^timatcd rates have been dctermmeil for a year in advance in 
order to smooth out irregularities of costing due to the nature of the industry, it 
IS inequitable to apply total actual overhead for any one month to the total 
product for that month. Rather, tlie underabsorbed overhead in one month tend^ 
to be offset by overabsorbed overhead in another month. As Schlatter anil 
Schlatter (Co^t Accounting) point out, the supplementary rate produces false 
unit-cost figures because it i,N based on the fallacious assumption that all the manu- 
facturing burden of a month should be charged to the goods produced during 
that month, regardless of the volume of activity. When the net amount of 
variance between actual and absorbed overhead is determined at the close of the 



?-48 


OVERHEAD AND PRODUCT COST 


year, it is too late to recompute all the cost sheets by the use of supplementary 
rates. Finally, where normal rates are used, the application of supplementary 
rates defeats the basic concept behind the use of normal or practical capacity rates. 

No data are available regarding the extent to which industry is using supple- 
mentary rates. They are used, however, in some instances to spread premium 
for overtime work over all production. On occasion, these rates are called super- 
burden rates, and as many as three of them have been in use in one company 
at the same time. Again, some companies price inventory at standard, but use 
supplementary rates for price setting, government contract costing, etc. 

CHANGING OVERHEAD RATES. Usual practice involves the netting ol 
overhead rates on an annual basis and their use without adjustment for at least a 
year. This practice serves to level out costing through seasonal swings of activity 
and to tie rate determination in with the usual budget period. Loss of costing 
continuity and the attending los!- of comparative cost data justify reluctance to 
change rates more frequently than at annual intervals. Changes in patterns of 
production, prices, efficiencies, production capacity, and sales expectancy usually 
make overhead rates inaccurate after a period of a year or longer and thus cause 
the need for complete review and possible revision. If this review and revision is 
accomplished at regular annual intervals, the discontinuity of cost data is most 
easily interpreted. The policy of an individual company with regard to revision 
of overhead rates should tlepend upon the rapidity of change of the basic factor^ 
which arc reflected in overhead rates and upon management’s need and desire for 
current costs of products and significant overhead variance information. 

Frequency of Revision. Practice regarding the frequency of revision of over- 
head rates is indicated in the tabulation from a special NA\ research study 
(NAA Bulletin, vol. Ill) : 

Frequenty of Overhead Rate Revision 


Number of 

Frequency Companie.'^ 

Mon till y 7 

Quarterly 8 

Two to four times a year 1) 

Semi-annually 22 

Annually 101 

Every two or three j-^ears 6 

When necessary 37 

Infrequent or rare revisions 19 

U.sp actual rates 18 

No answer 3 

Total companies 221 


Thirty-seven companies reporled that overhead ratch were revi.sed only when 
necessary. The following comments indicate what changes these companies consider 
important enough to warrant a change in burden rates: 

"Every time a major change takes place." 

“When necessary due to changes in basic conditions; average once every two 
years.” 

"Whenever there is a drastic fluctuation in prices and wage levels.” 

"Whenever material or labor rates change or there is a change in plant hours.” 
"When factory layout changes or new facilities are added.” 

"When made necessary by some such change as a shift in costs from direct to 
indirect througli greater mechanization of operations, etc.” 
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"They are calculated to cover a business cycle and are adjusted only when violent 
production swings change the picture radically.” 

On the ether hand, some companies reported infrequent use of change of 
rates, having used the same rate for periods up to 15 years. The reason generally 
assigned is the fear that the basis of comparison would be destroyed by more 
frequent rate changes. How’ever, over SO percent of the companies studied have 
a regular plan for reviewing their overhead rates 

It is rlifhrult to generalize significantly from this small sampling, especially in 
M(«w of the many qualifications written in by respondents on the questionnaire 
form on which the above results are based. It is noled that of the 201 companies 
which reported using predetermined rates, 141 were making a revision annually 
or more frequently. From scattered comments published since this survey 
wa^ made, it a])pe[irs that a large number of firms follow this practice. This view 
is Mip])Drted by a more recent research study (Research Scries No. 13) made by 
the Cunimittee on Research of the National Association of Accountants (NAA 
Bulletin, vol. 29) of 63 companies using standard cost systems. The practices of 
the companies surveyed are reported as follows: 

Frequency of Overhead 

Rate Revision Number of Companies 


Annually 43 

Si’iniannually 3 

Quarterly 3 

When considered necessary 14 

Total 63 


Miscalculated Overhead Rates. Errors in the calculation of the overhead rate 
may arise because of misjiulgment regarding the numerator (anticipated overhead 
cost) or the denominator (.anticipated activity) of the fraction. A large under- 
absorbed or overabsorbed overhead balance doeh not l)y itself indicate that the 
overhead rate ha> been miscalculated. When normal or practical capacity over- 
head rates are used, the rate is purposely designed to yield an underabsorbed nr 
overabsorbed overhead balance reflecting the extent to which available capacity 
IS utilized (see section on Manufacturing Overhead and Normal Activity). Fur- 
thermore, when the overhead rate is based on expected actual conditions, seasonal 
variations in costs and activity may lead to a large accumulation of under- 
absorbed or overabsorbed overhead which will tend to be liquidated during the 
remainder of the year. 

The most reliable way of detecting an error in the overhead rate is to re- 
examine the factor'? u<=ccl in the numerator and denominator of the fraction, 
bearing in mind all the particidars regarding the type of overhead rate being 
used. 8mall errors are to be expected, since the rate i'l an estimate, and such small 
errors should be ignored (i.e., the cost of the product remains unadjusted, al- 
though profits are corrected by the treatment given to overabsorbed or under- 
absorbed overhead ilisiussed in the section on Manufacturing Overhead and 
Normal Activity). 

Methods of Correction. If a .substantial over- or underabsorption of manu- 
facturing overhead builds up during the year, due to differences between the 
budgeted and actual figures for production or for costs, it may be desired to 
change the overhead rate during the year to compensate for the previously 
accumulated variance. Neuner (Cost Accounting) describes two alternative pro- 
cedures. 
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The easier of the two involves the preparation of an estimated production and 
overhead schedule for the remaining months of the year and the calculation of 
a new overhead rate and its use during these remaining months. This method 
involves much less work than the second alternative, but it gives incorrect unit 
costs for the whole year. For example, if the rate had been too high, the goods 
manufactured during the early months would carry too high an overhead cost. 
Conversely the goods manufactured during the remaining months would carry too 
low an overhead cost because of the overcharging during the early part of the 
year. 

The more correct method is to go back to the beginning of the year, recalculate 
the rate for the whole year, make a correcting journal entry for the work done to 
date, and correct the entries made on each of the job cost sheets. The second 
method obviously involves more clerical work than the first. 

If the rate is not changed during the year, there presumably will be a 
problem of disposing of the balance in the manufacturing overhead account. 
This is discussed in the section on Manufacturing Overhead and Normal Activity. 

Direct Costing 

DIRECT COSTING DEFINED. A definition frequently quoted for direct 
costing is the one given by Neikirk (NAA Bulletin, vol. 32) : 

Direct coating should be defined as a segregation of manufacturing costs between 
those which are fixed and those which vary directly with volume. Only the priinn 
costs plus variable factory costs are used to value inventory and cost of sales. Tlic 
remaining factory expenses are charged off currently to profit and loss. However, the 
point to be emphasized is that direct costing is primarily a segregation of expenses 
and only secondarily a method of inventory valuation. By this approach, full atten- 
tion can be directed to the effect which direct costing has on the profit and loss 
statement and supplementary operating reports. 

A more elaborate definition of direct costing should empha'^ize four features which 
characterize this method: 

1. Method of recording and reporting. Direct costing is a method of recording 
as well as reporting costs. Unlike differential cost anal3^sis and break-even 
point analysis, which utilize traditional records, direct costing requires a unique 
method of recording cost transactions as they originally take place. 

2. Separation of costs into fixed and variable elements. Under direct costing, 
all types of operating costs (factory, selling, and administrative) are separated 
into fixed and variable components and arc recorded separately. 

3. Variable costs applied to product. Variable cost elements are handled as 
product costs, i.e., they are charged to the product at the appropriate moments 
and follow the product through the inventory accounts, and thus become 
treated as expenses when the product is sold. Variable distribution costs 
normally arc chargeable to product at or near the moment of sale, and thus do 
not become included in inventory values. 

4. Fixed cost written off as period costs. Fixed costs (including fixed factory 
overhead) are handled as period costs; i.e., they are written off as expenses in 
the period in which they are incurred. They do not follow the inventories 
through the accounts but rather are treated in the way which is traditional foi 
selling and general administrative expenses. 

PURPOSES OF DIRECT COSTING. The main argument of the pro- 
ponents of direct costing is that this method enables management to utilize cost 
information more effectively. In its Research Series No. 23 (N.\A Bulletin, 
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vol. 34) the National Association of Accountants states: “Direct costing is a plan 
for providing management with more information about cost-volume-profit rela- 
tionships and for presenting this information in a form more readily understand- 
able hy management at all levels.” 

Sometimes direct costing is described as a method which eliminates fixed costs 
from inventories and which removes “paper” profits or losses arising from the 
capitalization of fixed period costs. These features are the ones most widely 
criticized by other accountants. They arc not primary objectives of the direct 
costing method, although they are natural by-products of the recording pro- 
cedure. In order to overcome these objections to direct costing, Marple (Account- 
ing Review, vol. 30) and others advocate the use of adjustments made at the 
end of the year on the summary reports so as to restate the results in the tradi- 
tional manner. When this is done, interim reports for internal managerial uses 
will still be prepared along direct costing lines. 

Cost- Volume-Profit Information. Direct costing attempts to improve the 
procedure for collecting and presenting information regarding the relationship 
between cost, volume, sales prices, product mix, and profits. This type of 
information i« not necessary for the determination of net income or for the 
nif\asurement of product costs, but it is important to management in budgeting 
and profit planning, in selecting product lines, and in deciding upon the rela- 
tive cmjihasis to be given to each line, in appraising the performance of salct- 
personnel, in establishing pricing policy, and as a basis for decision in many other 
problems involving alternative choice. NAA Research Series No. 23 (NAA Bulle- 
tin. vol. 34) reports that '‘Users of direct costing view the ready availability of 
cost data in a form appropriate for profit planning as a major benefit from direct 
posting.” 

Regarding management's need for direct costing, the same report states that an 
understanding of the relationships between costs, volume, and profits is vital to 
management if they are to make plans and formulate decisions with maximum 
effectiveness. Under traditional costing methods, it has been necessary to supple- 
ment the routine cost reports with special studies, often prepared outside the 
books, in order to furnish information as needed. Some examples of these 
sii]i])lempiitary reports are break-even charts, marginal cost and income 
analysis, P/V studies, and differential cost analyses. While these supple- 
mentary studies can be designed to furnish the information needed by manage- 
ment, their use involves extra work, they cannot be efficiently prepared to cover 
all problem areas, and when used as an adjunct to regular cost data, they often 
prove to be confusing to management (see section on Cost-Volume-Profit Relation- 
ships). 

Ease of Understanding by Management. In order to be useful to manage- 
ment, cost accounting information needs to be accurate, timely, and complete. 
Biff over and beyond this, management must have faith in the figures and 
inn.^t understand their significance. Schlatter and Schlatter (Cost Accounting) 
point out that many accountants have been attracted to direct costing because of 
criticism by their managements regarding the complexity of the presentation 
under traditional costing methods. More specifically, Matz-Curry-Frank (Cost 
Accounting), in their discussion of direct costing in relation to unapplied ex- 
penses, state: 

Direct costing offers a solution to the potential difficulties of explaining unapplied 
expenses. The proponents of direct costing believe that the separation of fixed and 
variable expenses, and the accounting for each according to some direct cost plan, 
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will simplify both the understanding of the income statement and the assignment of 
costs to inventories. The possibility of having over- or underapplied manufacturing 
expense, or of having increased sales yet decreased earnings, is reduced to a minimum 
because fixed expenses are considered a period and not a product cost. As fixed 
expenses should renuiin about the same in total, if sales increase, profits will increase, 
and vice versa. 

DIRECT COSTING TERMINOLOGY. Several terms come into use in a 
new or a different way when direct costing is used. Some of these terms are used 
primarily in the recording ydiase and others in the reporting phase. Di‘scriptions 
of these terms arc given in the ^ub.'-equent paragraphs. 

Fixed, Variable, and Semi-variable Costs. Fixed, variable, and semi-variable 
costs are described more fidly in the section on Accumulation of Manufacturing 
Overhead. NAA Research Series No. 2o (NAA Bulletin, vol. 34) exjilains fixed 
and variable costs as fnllnw^s: 

Changes in volume iln nut alfect all cost coiiipuncnls alike, for some rompunmt.s 
vary in total directly and propoitionately with volume while other components are 
not changed in total by rliangeh in volume. Costs of tlip fust type are iisiialb' spoken 
of as variable coats, while tho.^e of the latter type are i‘!illpd fixed rusts. 

The terms “standby cost.” ‘‘cunslant cost.” “time cost.” and “raiiarity I’ost” are al^u 
in rurrent use to designate the same type of cost here called “fixed.” 

Semi-variable costs arc costs which vary in some wa^ other than the fixerl or 
variable costs. At least four are frequently found: 

1. Fixed and variable elements combined, sutdi as indirect labor when a mini- 
mum organization is necessary to operate, but is easily supplemented as the 
need arises. 

2. Cost increases by steps, when increases in volume lead to the addition of a 
new shift, the hiring of assistant foremen nr other salaried supervisor, etc. 

3. Seasonal costs, when costs tend to be higher during certain months than 
during others, due to climate (heat and light), cusLom (machine repair, vaca- 
tion jmy), or other reasons not connected with the volume of output. 

4 Cost increases at an increasing or decreasing rate, often experienced when a 
particular department nr activity reaches or exceeds it.s practical capacity. 

With direct costing, only fixed and variable cost classifications are recognized. 
Semi-variable costs must be considered as fixed, or as variable, or as partly fixed 
and partly variable. Semi-variable costs of the step type, or the seasonal type, 
usually are recorded as fixed costs. Semi-variable costs which arc combinations of 
fixed and variable elements usually arc broken down and recorded separately" as 
fixed or as variable. Semi-variable costs which increase at an increasing or 
decreasing rate may be classified as fixed or as variable, dcjicnding upon the 
rate of variability ^vhich exists in the output range in which the firm expects to 
operate. Some criticism of direct costing has been expressed over these somewhat 
arbitrary methods which arc necessary in the handling of semi-variable costs. 

Product Costs and Period Costs. Product costs are those costs which arc 
charged to inventory accounts and which are included in the cost of the product 
as work in process, finished goods, or cost of sales. When a cost is handled as a 
product cost, it means that it is treated as an asset until the product is sold or 
disposed of, at W'hich time it becomes an expense. 

Some obvious examples of product costs are raw materials and direct labor. 
With conventional cost accounting methods, both fixed and variable factory 
overhead costs also are treated as product costs. With direct costing only the 
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variable costs of operations are treated as product costs; this would include the 
|)riine costs (raw materials and direct labor) and the variable part of factory 
overhead costs. Variable distribution costs would also be charged to the 
jirocluct but only at the time of sale. 

An NAA renort, Research Series No. 10 (NAA Bulletin, vol. 28) points out 
that even witn conventional cost accounting methods, certain inventoriable 
costs frequently are not treated as product costs because of the practical incon- 
venience involved. This was found to be true of packaging costs, storage, 
rfsenrch and development, and the factory part of administrative salaries, of 
taxes, and of other joint costs. 

Period costs are those costs which are written off as expenses in the period 
in which they are incurred. Period coats are not treated as a part of the cost of 
inventory, and consequently their treatment as expense is not delayed until the 
moment of sale. Period costs imiy require adjustment for accruals or defer- 
ments, but these adjustments are strictly on a time alloeatinn basis. 

Under conventional costing methods, the period co>ts are those appearing on 
rhe income statement below the gross jirofit figure. They are the operating 
expenses (selling and general administrative expenses) and the nonoperating 
expenses (other expenses, extraordinary losses, and income taxe.s). 

Under direct costing methods, the period costs are comj)Osed of the fixed part 
ot the operating costs (i.e., fixed factory overhead, fixed selling costs, and fixed 
general administrative costs) and the nonoperating expenses. This requires the 
income statement to be reorganized somew^hat (see Fig. LSD) and results in the 
u^e of some new terms: direct (or variable) cost of goods sold, manufacturing 
margin, and merchandising margin (marginal income). 

Direct or Variable Cost of Goods Sold. This is sometimes called “variable 
I'.ictnry cost of goods sold” and iS' composed of the raw materials, direct labor, and 
\ariablp factory overhead costs belonging to the products which were sold during 
ilie jicriod. It is computed in the same way as the traditional cost of goods sold 
except that, under direct costing, only the variable part of factory overhead cost 
is included (see Fig. ISC and 18D). 

The direet-co^t-of-goods-sold figure includes only those co^ts which presumably 
would have been avoided had the firm not produced the product. This is some- 
times referred to as the “out-of-pocket manufacturing cost.” When stated on 
a per unit basis, this cost is approximately equal to the additional cost involved 
in manufacturing one additional unit. Most of the advantages of direct costing 
for managerial decision making derive from these special meanings which attach 
to the direct-cost-of-goods-sold figure. 

Manufacturing Margin. Manufacturing margin, sometimes called variable 
gross margin, is computed a^ foIlnw> (see Fig. LSD) : Aranufacturing margin 
equals sales less direct cost of goods sold. Thi.s figure indicates how much the sale 
of the product contributes toward the recovery of variable distribution costs and 
ppriod costs (which are presumably unavoidable). 

Marginal Income. Marginal income, sometime^ called “merchandising mar- 
gin,” “profit contribution,” or “contribution to fixed costs and profit,” is com- 
puted as follows (see Fig. 18D) : Marginal income equals sales less direct cost of 
goods sold less variable distribution expenses; or marginal income equals manu- 
facturing margin less variable distribution expenses. 

Marginal income is the profit before considering period costs. The marginal 
income figure indicates how much the sale of the product contributes toward 



9-54 


OVERHEAD AND PRODUCT COST 


the recovery of period costs. Since the period costs presumably are uncontrollable 
(at least in the short run), it can be said that the marginal income indicates the 
profit contribution of the product which was sold. 

The term ''marginal income” is taken from the economists’ vocabulary and is 
adapted for use with direct costing. In the economists’ terminology, marginal 
income refers to the addition to total profits resulting from the sale of one addi- 
tional unit of a particular product. Moss and Hascman (Accounting Revie^^ , 
vol. 32) show that marginal income in the economic sense is quite a different anrl 
a more highly refined concept than the one used in direct costing. 

Direct Costs vs. Direct Costing. Some confusion understandably exists be- 
tween the use of the tqrm "direct costs” (a cost category) and the term "direcl 
costing” (a method of costing). "Direct costs” are those costs (fixed or variable) 
directly associated wath, and directly chargeable to (rather than allocated or 
applied to), a particular product, job, process, department, or other segment of 
over-all operations. In speaking of a small segment of over-all operations such a'- 
an individual product, the direct costs tend to be equal to the variable costs, sr> 
that the direct costing method properly measures the ilirect costs in this situation 
However, in speaking of a larger segment of over-all operations such as a product 
line, a sales territory, or a division of the factory, the direct costs include man> 
expenses which are nonvariable, and consequently the direct costing method 
records costs which do not even clo'jely approximate the direct costs. This defect 
holds true, however, only for the direct costing recording method. When cost^ 
are reported under the direct costing method, those fixed costs which are directly 
connected with a particular product line (sales territory, etc.) may be separated 
from the others and reported in such a way as to reflect the direct costs of m 
particular segment of over-all operation.--. This is normal jirocediire in a well- 
designed direct costing system (see Fig. 19). 

Brummet (Accounting Review, vol. 30) suggests that in order to avoid con- 
fusion with direct costs, more appropriate titles for direct costing probably wouhl 
be variable costing, differential costing, or marginal costing. This last term 
is commonly used in Great Britain for direct costing. 

DIRECT COSTING VS. ABSORPTION COSTING METHODS. Ab- 
sorption costing is defined by Kohler (Dictionary for Accountants) as "the a.ssign- 
ment of all fixed and variable costs to goods or services producefl: an antonym of 
direct costing.” Direct costing and absorption costing are identical with regard 
to the accounting for raw materials and direct labor and the assignment of thes(‘ 
costs to product. Both systems ma}" be designed as job order or process cost 
systems and may utilize actual or standard costs. Both systems utilize overhead 
rates, and the variety of different types of overhead rate structures is almost as 
wide for direct costing as for absorption costing. 

The only important differences in methods grow out of the necc.ssity under 
direct costing of separating costs into fixed and variable components, and the 
separate treatment given to each of these components. This leads to recognizable 
differences in accounting methods, as shown in Fig. 15 and detailed in Figs. 16. 
17, 18, and 19. 

Computation and Presentation of Net Income. Primarily Fig. 18, adapted 
from Research Series No. 23 (NAA Bulletin, vol. 34), shows the differences be- 
tween absorption costing and direct costing in: (1) the computation of net 
income, and (2) the style of presentation for the income statement. Part A gives 
the basic underlying data used in the illustration. Parts B and C show the com- 
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able expenses intermixed). fixed distribution costs. 

Reconciliation of profit figures: net operating profit (direct costing) = net operating profit (absorption costing) ± change in fixed 
factory overhead costs in beginning and ending inventories of ivork in process and finished goods. 

Fig. 15. Summary of differences between direct costing and absorption casting. 



Quarterly Budget for Factory Overhead 

(in absorption costing form with fixed and variable costs separated) 



Factory Overhead Rate Computations 

A, Absorption costing: rates include both fixed and variable costs 
Rate based on expected activity: 

Total anticipated overhead for expected 

= 350% of direct labor 

Expected activity S 4,000 

(labor dollars, hours, units, etc.) 

or *^=,,6%peru„it 

Rate based on normal activity: 

Total anticipated overhead for normal 

a-»‘tivity $13,500 _ ^ 

Normal activity $ 3,750 ^ 

(labor dollars, hours, units, etc.) 

$13,500 _ 

or =J.48perimit 

Rate based on practical capacity: 

Total anticipated overhead for practical 

capacity $16,000 _ . 

Practical capacity $ 5,000 ' 

(labor dollars, hours, units, etc.) 

$16,000 

or 5,42% per umt 

B. Direct costing: rates include only variable costs 

Anti cipated variable overhead _ $7,500 $8,000 $10,000 _ 

Activity level assumed ~ $3,750’ $4,000’ ”*$ 5,000 
$ 7,500 $ 8,000 $10,000 _ ^ 


: 360% of direct labor 


$.48 per unit 


= 320'/r of direct labor 


$7,500 $8,000 $10,000 ^ ,, , 

or - , or . ^ = 200% of direct hiboi 

$3,750 $4,000 $ 5,000 


= $.26% per unit 


1. Instead of a plant-wide rate, seveial departmental or cost center rute.H could have 
been used, in which case, tor direet costinp, only the variable part nf service 
department costs would he allocated to prodiiuiii;; departments and included in 
their rates. 

2. The rates could have been based on direct labor hours, machine hours, etc. 

3. With direct costinp overhead rates, the distinction between practical capacity, 
normal activity, and expected activity for the year is no longer significant becaiiRc 
the overhead rates are not affected. Also, with direct costing, there is no volume 
variance (under-, or overapplied fixed factory overhead). 

4. Variable distribution costs, while treated as product cDsts, are not included in 
the factory overhead rate because distributioti costs are not chargeable to produil 
until sale is made. The costing of variable distribution costs can be accomplished 
by overhead rate methods or by allocating actual variable distribution costs 
among the different classes of product (see Fig. 19). 

Fig. 16. Overhead rate calculation— direct costing vs. absorption costing. 
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puiation and presentation of net income under two common applications of 
absorption costing. Part D illustrates the computation of net income and the 
style of presentation commonly used under direet costing. Part E is a reconcilia- 
tion of the different profit figures prodiieed by these costing methods. 


Cost for Job or Process No. 101 (100 units) 


Raw materials 

Direct labor 

Overhead applied (sec Fig. 15 for rates) 


(A) Rates based on expected activity 

(B) Rat PS based on normal activity 

'O Rat es ba'^ed on practical capacity 

Cost Shown for Inventoiy Purposes: 

(A) Rates based on expected activity 

(B) Rates based on normal activity 

(C) Rates based on practical capacity 


Absorption 

Costing 

S25.00 

Full factory 
overhead 

46.67 (350%) '] 
48.00 (360%) I 

42.67 (320%) 


$85.00 

$86.33 

$81.00 

Full factory 
cost 


Direct 

Goring 

$25.00 
1333 % 
Variable fac- 
tory overhead 

26.67 (200%) 


$65.00 

Variable fac- 
tory cost 


I 


Notes: 

1. Raw materials and direct labor poets are handleil in the same way under both 
methods. The only difference in costing is in regard to factory overhead and 
flistributinn costs (see note 3 below). 

2. Absorption costing gives the full factorj’^ cost of the product, while direct costing 
gives the variable factory cost. For inventory purposes, absorption costing always 
provides a higher valuation than direct costing (unless the direct costing hgure iis 
adjusted at statement-making time). 

3. Some firms would add au allowance to cover distribution costs. Tf so. this would 
include both fixed and variable costs in the case of ahsorptinn costing hut only the 
variable distribution costs in the case nf direct costing. Distribution costs would 
not be included in inventory values but would be used only for pricing or for 
judging the relative profitability nf individual jobs, jirofliicts, etc. 

Fig. 17. Product cost calculations — direct costing vs. absorption costing. 


The situation portrayed in this hypothetical example is fairly realistic, similar 
to thp experience of many firms. As revealed by the o])rrating budget (Part A-1), 
the company had planned to produce and sell 120,000 units during the year. As 
shown by the figures in Part A-3, actual production was 122,000 units and actual 
sales was 121,000 units, so that the year-end ending inventory was 1,0(X) units. 
Production and sales varied from one quarter to another so that the size of inven- 
tories fluctuated considerably during the year. Costs are assumed to be under 
control, i.e., actual costs are assumed to bchnve in the fixed or variable manner 
planned for at the beginning of the year, so that the only variance forthcoming 
ia volume variance (over-, or underabsorbed fixed factory overhead). 

During the first quarter the net income computed under all three methods is 
the same (see first quarter of parts B, C, and D). In each of the other three 
quarters, however, the three methods give different net income figures, and the 
net income for the year differs for each method. These differences are explained 
subsequently and are reconciled in Part E of Fig. 18. 



A. Basic Data Assumed for Illustration. 

1. Annual operating: budget (in absorption costing form with fixed and variable costs 
separated) 

Total Average Per 

for Year per Quarter Unit 


Sales (No. of units) 120,000 30.000 

Sales (dollars) ^12 0,000 $30^000 $1.00^ 

Cost of Goods Sold 

Opening inventory 0 0 .... 

Raw materials used $ 30,000 $ 7.500 $ .25 

Direct labor 16,000 4,000 .13% 

Overhead (variable) 32,000 8,000 .26% 

Overhead (fixed) 24,000 6,000 .20 

Ending inventory 0 0 .... 

Total $102,000 $25,500 $ .85 

Gross profit $ 18,000 $ 4,50 0 $ .15 

Distribution Costs 

Variable $ 2,400 $ 600 $ .02 

Fixed 6,000 1,500 .05 

Total $ 8,400 $ 2,100 $ .07 

Operating profit $ 9,600 $ 2,400 $ .08 


2. Overhead rates (see Fig. 16). 

.3. Actual production and sales in units. 



1st 

Quarter 

2d 

Quarter 

3d 

Quarter 

4th 

Quarter 

Year 

Opening inventory 

0 

0 

6,000 

2,000 

0 

Production 

30,000 

34,000 

28,000 

30.000 

122,000 

Sales 

30,000 

28,000 

32,000 

31.000 

121,000 

Closing inventory 

0 

6,000 

2,000 

1,000 

1,000 

B. Income Statement, Absorpti 
Activity. 

ion Costing, Overhead Rates 

Based on 

Expected 

1 

Quarters 

2 3 

4 

Yearly 

Total 

Sales 

$30,000 

$28,000 

$32,000 

$31,000 

$121,000 

Cost of goods maniifartured 






(@ ».85l 

$25,500 

$28,900 

$23,800 

$25,500 

$103,700 

Add opening inventory ( (§ $.85) 

0 

0 

5,100 

1,700 

0 

Less closing inventory (@ $.85) 

0 

5,100 

1,700 

850 

850 

Cost of goods sold 

$25,500 

$23,800 

$27,200 

$26,350 

$102,850 

Gross profit 

$ 4,500 

$ 4,200 

$ 4,800 

$ 4,650 

$ 18,150 

Under- nr overabscirbcd fixed 
overhead 

0 

800 

(400) 

0 

400 

Gross profit adjusted 

$ 4,500 

$ 5,000 

$ 4,400 

$ 4,650 

$ 18,550 

Distribution costs 

2,100 

2,060 

2,140 

2,120 

8.420 

Net operating profit 

$ 2,400 

$ 2,940 

$ 2,260 

$ 2,530 

$ 10,130 


C. Income Statement, Absorption Costing, Overhead Rates Based on Practical 
Capacity. 

Q^^rters Yearly 

1 2 3 4 Total 

Sales $30,000 $28,000 $32,000 $31,000 $ 121,000 

Cost of goods manufactured 

$-81) $24,300 $27,540 $22,080 $24,300 $ 08,820 

Add opening inventory S.Bl) 0 0 4.860 1,620 0 

Less closing inventory (@ $.81) 0 4,860 1,620 810 810 

Cost of goods sold S24,300~ ^2,680" $25,9^0' $25,110 $~98.0ld 

Gross profit $ 5,700 ’$ 5,320 $ 6,080 $ 5,890 $ 22,990 

Uiiiler- or overabsorbed fixed 

overhead (1,200) (560) _(1,520) (1,200) (4,480) 

Gross profit adjusted $ 4,500 $’4,760 $ 4,560 $ 4,090 $ 18,510 

Distribution costs 2,10 0 ^060 2,14 0 2,120 8.420 

Net operating profit _J2,400 $ 2,700 $2,420 ~$2~Ffo $~Td^d9d 

Fi^. IB. Computation and preaentation of net income— direct costing va. absorp- 
tion costing. 
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U Income Statement, Direct Costing. 

1 

Quarters 

2 3 

4 

Yearly 

Total 


$30,000 

$28,000 

$32,000 

$31,000 

$121,000 

Variable cost of goods manu- 


$22,100 


$19,500 


factured ( $-65) 

$1.9,500 

$18,200 

$ 79,300 

Add opening inventory ((^ $.65) 
i,P8fi ending inventory $.05) 

0 

0 

3,900 

1,300 

0 

0 

3.900 

1,300 

650 

650 

Variable cost of goods sold.... 

$19,500 

$18,200 

$20,800 

$20,150 

$ 78.650 

Manufacturing margin 

$10,500 

$ 9,800 

$11,200 

$10,850 

$ 42.350 

Variable distribution costs.... 

600 

560 

640 

620 

2.420 

Marginal income 

$ 9,900 

$ 9.240 

$10,560 

$10,230 

$ 39,930 

Fixed factory overhead 

$ 6.000 

$ 6.000 

$ 6,000 

$ 6,000 

$ 24,000 

Fixed distribution coals 

1,500 

1.500 

1,500 

1,500 

6,000 

Total fixed costs 

$ 7,500 

$ 7,500 

$ 7.500 

$ 7,500 

$ 30,000 

Net operating profit 

$ 2,400 

$ 1.740 

$ 3,000 

$ 2,730 

$ 9.030 

E. Reconciliation of Profit Figui 

Net operating profit, absnrp. coat: 

■ES. 

1 

Quarters 

2 3 

4 

Yearly 

Total 

Using expected activity over- 

hcfirl rates 

$2,400 

$2,940 

$2,260 

$2,530 

$10,130 

Using practical capacity over- 

head rates 

2,400 

2,700 

2,420 

2,570 

10,090 

Net Liperating profit per direct 

costing -.. 

2,400 

1,740 

3,060 

2,730 

9,930 


Fixed expenses for period. 

absoi’iitiDii cowts, ex- 

ppctert ai'tivily $7,500 $0,300 $8,300 $7,700 $29,800 

Usiiiy: ubsorjiLion insts, prai’- 

tiual capiiiity 7,500 6.540 8,140 7,660 29,840 

losing dirpL't L‘[j.sliiig 7,500 7,500 7,500 7,500 30,000 

Reconciliation (Method 1). 

Note that difTerenrea between losting methods in profits is the same as differences 
in fixed exjierises. 

Fixed costs contained in ending 
inventories. 


Using absorp. co.sts, expected 

activity (20?* per unit) 

Using absorption coats, prar- 
tical capacity (16?f per unit) 
Using direct costing 

N one 

None 

None 

$1,200 

960 

0 

$ 400 

320 

0 

$ 200 

160 

0 

$ 200 

160 

0 

Change in fixed costs contained 
in beginning and ending in- 
ventories. 

Using absorption costs, ex- 
pected activity 

0 

+ 1,200 

-800 

— 200 

+ 200 

Using absorption coats, praL- 
tical capacity 

0 

+ 900 

-640 

-160 

+ 160 

Using direct costing 

0 

0 

0 

0 

0 

Reconciliation (Method 2). 






Net operating profit, expected 
activity 

$2,400 

$2,940 

$2,260 

$2,530 

$10,130 

Lp.ss change in inventory fixed 
cost 

0 

1.200 

(800) 

(200) 

200 

Equals net operating profit 






per direct costing 

$2,400 

$1,740 

$3,000 

$2,730 

$ 9,930 

Reconciliation. 


— 




Net operating profit, practical 
capacity 

$2,400 

$2,700 

$2,420 

$2,570 

$10,090 

Less change in inventory fixcrl 
cost 

0 

960 

(640) 

(100) 

160 

Equals net operating profit 
per direct costing 

$2,400 

$1,740 

$3,060 

$2,730 

1 9.930 


Fig. IB. 

(Cont’d.) 





9 

■^9 






9-60 


OVERHEAD AND PRODUCT COST 


Illogical Net Income with Absorption Costing. Proponents of direct cost- 
ing point out that absorption costing methods often produce illogical net income 
figures during periods when the volume of production differs significantly from 
the volume of sales. This is illustrated best in the second and third quarters of the 
example. There, under absorption costing (.««ee parts B and C), the reported net 
income was highest during the second quarter when the sales volume was at its 
lowest point, and the net income w^as much lower during the third quarter when 
sales volume was at its highest point. Seemingly illogical net income figures such 
as these are difficult to explain to nonaccounting i)eoplp and often lead to mis- 
understanding or loss of faith in accounting figures. 

The explanation of the rather illogical net income which is occasionally experi- 
enced with absorption tosting is that a certain portion of the fixed factory over- 
head costs is ca])italized in the ending inventory figures when absorption costing 
is used, so that the total amount of fixed factory overhead cost which is charged 
off against income (under the heading of cost of goods sold or elsewhere) is 
affeeted not only by the volume of goods sold but also by the volume of goods 
produced. 

Results such as these are likely to occur with absorption costing whenever the 
volume of production differs significantly from the volume of sales. The influ- 
enre of ])roduction volume upon net income is present, regardless of the activity 
level assumed for overhead rate purpo.ses, although the reportetl amount of net 
income is not the same in all cases. The influence even exists when overhead is 
allocated on the basis of actual production volume, or when cost of sales and 
inventories are adjusted at the end of the period for over-, or underabsorbed 
overhead. 

With ab^orption costing, the adverse influences on net income which have been 
referred to may be avoided by transferring the over-, or uiulenibsorbed fixed 
overhead (volume variaiicf') to the balance sluad a^ a <l(*f(‘rred charge or credit. 
This has been advocated by Mauriello (NAA Bulletin, vol. .^5) and others. With 
absorption costing, the income influences which have been referred to can be 
de-emphasized by carrying the total A^ohime variance (bidore allocation to inven- 
tories aml/or cost of sales) down to the last section of the income statement. 
This has been proposed by Schlatter and Schlatter (C^st Accounting), wath par- 
ticular reference to the use of practical capacity overhead rates. Then the net 
income before correction for volume variance i^ not influenced by changes in 
production volume and thus tends to increase or decreaM* wath sales volume. The 
final net income figure, howTver, w’ould still be affected. 

Methods of Reconciliation of Net Income. The net income figures under 
tabsorption costing can be reconciled with those of direct costing in either of two 
methods: 

1. By comparing the fixed expenses, i.e., fixed costs w’hich have been included as 
expenses of the period. 

2. By comparing the change in the amounts of fixed cost which are contained in 
the beginning and ending inventories. 

The fixed costs which are included as expenses of a period may be computed 
as follows: 

1. Under direct costing, all the fixed costs incurred during the period are treated 
as expenses of the period. None are carried over from one period to the next 
in inventoiy values. 

Fixed expenses = fixed factory overhead + fixed distribution costs (fixed sell- 
ing and general administrative costs) 
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2. With absorption costing, fixed factory costs are charged to inventory through 
the USB of overhead rates and thus become treated as expenses only when the 
goods are sold. The problem is further complicated by the presence of under- 
or D^ erabsorbed fixed factory overhead (volume variance), some or all of which 
influence the amount of fixed costs which is treated as ei:pense of the period. 
If the company follows the practice of allocating part of overhead Viirianrns to 
inventories, only a part of the volume variance influences the amount treated 
as expense. 

Fixed expenses = fixed costs in the opening inventory 

+ fixed overhead applied to production through use of the 
overhead rate 

— fixed cost in the ending inventory 
+ under- (or over-) absorbed fixed factory overhead 
+ fixed distribution costs 


Stated in another way: 

Fixed expenses = all fixed coats incurred during the period 

+ fixed costs contained in opening inventories 
— fixed costs contained in ending inventories 

Thu'?, with absorption costing, the amount treated as fixed expenses in a period 
n directly related to and affected by the change in the amount of fixed costs 
contained in opening and closing inventories. 

The amount of fixed cost contained in opening and closing inventories is deter- 
mined by the nature and composition of the overhead rates and can also be influ- 
enced by allocations of untler- or overabsorbed overhead if the firm follows the 
practice of allocating these variances between the inventories and cost of sales at 
the end of each period. 

In the example used here, the various eosting methods apply different amounts 
of fixed cost to inventory (see Fig. 16) : 

Fixed Costs Included 
in Inventories 


Absoi])tion Costing; nx])rctpd artivify overhead rate 

(«6.000 ^ 30,000 unit^) I 20 per unit 

Ab.'^orption Costing; piactical capacity ovpihead rale 

(JM),000 -r 37,500 units) 1 16 per unit 

Diiect costing None 


If the example had shown under- or overabsorbed overhead allocated to inven- 
tories at the end of each quarter, this would have changed the inventory dollar 
figures slightly and would have affected the net operating profit figures, but it 
would not have changed the fundamental nature of the examples. 

With regard to the illustrative example, the amount of fixed expense for 
each quarter under the various costing methods is shown in Part E of Fig. 18. 
Part E also shows the fixed costs included in ending inventories and the 
change in these figures during each quarter. The different figures for net operat- 
ing profit are reconciled in Part E by Method 1 and Method 2. By Method 1 
the differences in profit are shown to be the same as the differences in fixed 
expenses. Method 2 uses the reconciliation formula: 

Net operating profit (direct costing) = net operating profit (absorption costing) 

— change in fixed factory overhead costs 
contained in beginning and ending in- 
ventories 
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OVERHEAD AND PRODUCT COST 


DEVELOPMENT OF DIRECT COSTING. Direct costing seems to be 
a natural step in the evolution of overhead costing. Over the years a variety of 
costing methods have gained acceptance only to be replaced by other methods as 
the nature of management problems changed and a need for new types of in- 
formation or new forms of information arose. 

Prior to 1885, product costs generally were conceived as raw materials and 
direct labor costs only. With increasing complexity in manufacture and trade, 
business men found need for more complete and refined product costs, particu- 
larly for inventory purposes. By the turn of the century, most product costs 
included factory overhead (in whole or in part), as well as the prime costs. In 
these early efforts to charge factory overhead to product, historical costs were 
generally used, with ifiventory values determined at the end of the operating 
period based on actual materials and labor as well as actual overhead costs. Few 
companies attempted to maintain a perpetual inventory record in dollars and 
cents form. 

The next development in costing was the use of predetermined overhead rates 
to meet the increasing problems of cost estimating and competitive pricing. 
Brummet (Overhead Costing) writes: 

At about the turn of the century predetermined overhead rates and problems of 
idle time began to he given more consideration, especially in this country. The rapid 
growth of industries and more extensive tapping of our natural resources during the 
early years of the twentieth century, with a greatly increased production of economic 
goods, brought about an awareness of competition and the need for up-to-date, 
complete, and reliable cost information. 

With the principle of predetermined overhead rates finally gaining acceptance 
by 1910, there still was considerable disagreement as to the exact manner of rate 
computation and use. The main controversies were over two questions: Is it 
necessary to measure and isolate idle capacity costs? Should over- or under- 
absorbed overhead be reilistributed to products through the use of supplementary 
rates applied at the end of the period? Each of the following practices was 
commonly found both with and without supplementary rates: 

1. Overhead rates based on previous year’s experience. 

2. Overhead rates based on expected performance. 

3. Overhead rates based on normal operating conditions, usually conceived as an 
average, of probable future performance. 

4. Overhead rates based on optimum operating conditions, usually conceived as 
full capacity. 

Overhead rates of the last three types have continued to be important in product 
costing. Standard costing emerged during the in20’s, while supplementary rate< 
fell into disuse. The popularity of standard costing arose primarily because it 
met an important management need of focusing attention upon the costs which 
Were out of line. The development of standard costing involved nothing really 
new for overhead costing, although it did give some impetus to practical capacity 
overhead rates, since this type of an overhead rate fitted more exactly into the 
optimum operating-condition concept behind the computed standards. 

Overhead costing received much less attention in the accounting literature from 
1930 to 1950. During this period other cost accounting techniques saw important 
new developments to meet managerial problems associated with the growing size 
and complexity of manufacturing facilities. These developments were particu- 
larly noteworthy with regard to budgeting, break-even point analysis, ratio 
analysis, profit planning, and distribution cost analysis. 
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In the early 1950’s, direct costing emerged as a new approach to overhead 
costing. Although the method had been used earlier by a few isolated firms, it 
had received little attention in the accounting literature. Proponents of the 
iiieThnd argued that direct costing did a better job of informing management and 
that the new method consolidated into the accounting system much that was 
ilfvsirable regarding break-even point analysis, profit planning, and other recently 
developed tools involving the relationship between volume, costs, and profits. 

MANAGERIAL USES OF DIRECT COSTING. The principal problems 
which management faces are the making of accurate appraisals regarding past 
performance and the formulation of sound decisions regarding the most advan- 
tageous courses of action to be followed currently and in the future. The ac- 
countant can assist management in solving these problems by providing factual 
information at the right time and in a form which is readily usable for the ques- 
tions at hand. Advocates of direct costing argue that direct costing does a 
hotter job of informing management, and many accountants would at least admit 
that th:s is one of the strong points of direct costing. 

Direct costing is particularly effective in providing and presenting information 
regarding cost-volume-profit relationships. Information of this type is ex- 
tremely miiiortant in selecting products, outlets, markets, etc., and in deciding 
upon relative ciniihasis where two or more products, outlets, markets, etc., arc 
u^efl. It is also important in pricing, in budgeting, and in profit planning (see 
also section on Cost-Volume-Profit Relationships). 

Product Contribution to Profits. Fig. 19 shows a typical direct costing 
income statement by product class. The marginal income figures indicate the 
contribution of each product class toward the recovery of fixed costs and arc 
usually considered to measure profit contribution. Since the amount of fixed cost 
will not be influenced by selling more or less of any product class, the important 
lioint is to determine how much marginal income exists, and whether the total 
marginal income from all product classes is large enough to cover fixed costs. On 
this liasis in Fig. 19, Product C contributes the most to company profits. Product 
A is a losing proposition at the moment; company profits would have been $100 
higher if no sales had been made in this line. Product B is profitable but does 
not contribute so much as Product C. 

There is another important point of view which can be taken regarding profit 
contribution. Since ccitain fixed costs (i e., annual tooling or eiiffineerimr, proihict 
afWcrtising) are so directly involved with each product line that they presum- 
ably would be avoided if the product line were dropped, a better measure of 
the profit contribulinn of each product line (if each line is to be considered as 
a whole) is the profit or loss after direct costs. On this basis, Product B con- 
tributes the most to company profits, rather than Product C. 

These two diflerent points of view are easily reconciled. The first point of view 
Js appropriate when the company is already committed to the retention of a 
product class or is rommittod to such an extent that the fixetl costs directly 
related to this course of action cannot be salvaged by dropping the product. The 
second point of view is appropriate w^hen the company is not yet committed to 
the course of action but is merely considering the impact of various alternatives. 

Fig. 19 involves only an analysis by product line. Precisely the same type of 
analysis can be made for different markets, sales divisions, outlets, customers, or 
other subdivisions of over-all company operations. It is also possible to employ 
a two- or three-way classification in the analysis showing two or three levels of 
direct fixed costs. 
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Most Profitable Sales Mix. Assuming that there is some unused capacity, 
additional profits can be realized by increasing the sales of any products (markets, 
outlets, customers, etc.) showing a positive marginal income (Products B and C 
in Fig. 19) and by decreasing the sales of any products (markets, etc.) showing 


Product A 

Product B 

Product C 

Total 


(100 sales 

(250 sales 

(600 sales 



units) 

units) 

units) 


Sales 

$1,000 

$2,000 

$3,000 

$6,000 

Variable Coat of Sales 


Materials .' 

200 

300 

300 

SOO 

Direct labor 

300 

300 

900 

1,500 

Manufacturing overhead 

400 

500 

600 

1.500 

T otal 

$ 900 

$1,100 

$1,800 

$3,800 

Variable manufacturing margin 

S 100 

S !)00 

$1,200 

$2,200 

Variable selling and G & A costs . . . . 

200 

loo 

300 

600 

Marginal income (loss) 

Direct Fixed Costa 

1 (100) 

$ soo 

$ 900 

$1,600 

Manufacturing 

50 

150 

300 

500 

Selling and G&A 

50 

100 

150 

300 

Total 

S 100 

$ 250 

$ 450 

$ 800 

Profit (or loss) after direct costs .... 
Apportioned Fixed Coats 

1 (200) 

$ 550 

$ 450 

$ BOO 

Manufacturing 

$ 100 

$ 150 

$ 150 

$ 400 

Selling and G&A 

50 

100 

150 

300 

Total 

$ 150 

.S 250 

$ 300 

$ 700 

Net operating profit (loss) 

$ (350) 

R 300 

$ 150 

$ 100 

Fig. 19. Direct costing annual income statement by product class. 


a marginal loss (Product A). Thij> 

, however, if 

5 an oversim 

iplified answer 

to the 

question. Increases in sales volume 

usually are 

limited by 

a shortage of 

one or 


more operating factors such as direct labor, productive machinery, raw materials, 
or sales personnel. 

When output or sales is limited by productive factor shortages, the relative 
profitability of different products, markets, outlets, customers, etc., should be 
judged by studying the marginal income per unit of the scarce productive factor. 
For example, assuming in Fig. 19 that direct labor is the scarce factor, the relative 
profitability of the different products would be expressed as follows: 

Product A; SlOO loss $300 = marginal loss of $.33% per dollar of labor. 

Product B: $800 $300 = marginal inrome of $2.66% per dollar of labor. 

Product C: $900 h- $900 = marginal income of $1.00 per dollar of labor. 

In this particular situation, Product B makes the most profitable use of the 
scarce production factor, and thus this product line should be emphasized in order 
to obtain a more profitable product mix. Assuming that production and sales are 
limited only by the available |1,5(K) of direct labor and that the company devotes 
itself exclusively to the production and sale of Product B, then marginal income 
will be Si, 500 X $2.66%, or $4,000, instead of the present figure of $1,600. Of 
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course the decision to remain in all three product lines may be justified by pros- 
pects for the future or by other limiting? factors which miffht take over if the 
entire proc^uctive facilities and sales effort were to be devoted to one product line. 

With regard to the problem posed by raw material shortages, Faulkner (NAA 
Bulletin, vol. 34) comments as follows: 

In timE-s of shortage of copper, whether due to government controls or other rea- 
.^ons, for the Magnet Whe Company to maintain the highest possible dollar profit, it 
nnist channel its available copper supply into the products which will show the 
highi ‘st dollar piofit margin per pound before fixed posts. The produets which return 
this margin will also enable the company to show the highest total dollar profit after 
fixed costs. 

When the company is not yet committed to the retention of the product line 
(market outlet, etc.), the analyst must also consider the amount of the scarce 
lactnr which is incorjmrated in direct fixed co^ts. Another word of caution 
should be mentioned. In considering cxiiansion or contraction in the sales volume 
of a particular product line (market, outlet, etr.), the analyst must also consider 
the impact that this action may have upon sales prices or promotional cost per 
unit, both for the increment in sales and for the entire sales volume of the 
prodiiet line. 

While the examples have shown the analysis only for different product lines, the 
same type of analysis may be made for different markets, oii+lets, sales divisions, 
or other segments of over-all operations. 

Relationship of Sales to Net Operating Profit. How many units must be 
sold to realize a desired net operating profit (or return on investment) from a 
product line, sales division, or other segment? Questions of this type are not 
easily answered under absorption costing. With direct costing, however, a solu- 
tion is easily obtained by dividing the marginal income per unit of product into 
the desired total marginal inenme for the product line (i.e., the total which this 
segment is expected to contribute toward fixed costs and profit). For example, 
if Brnduct B in Fig. 19 is expected to show^ a 10 percent return on -S5,000 of fixed 
assets used in its manufaeture, then a sufficiently large number of units must be 
sold to contribute a marginal income figure of $1,000. This is computed as 
follows: 

Desired maiginal income = + share of apportioned fixed costs + direct fixed 

costs 

= $500 + 1250 + $250 = $1,000 


Then 313 units must be sold to realize this marginal income. This is computed as 
follows: 


Required sales volume (number of units) _ desir ed mar ginal income 
to achieve desired profit marginal income per unit 


_ ^ 1.000 

$800 250 units 


jnjioo 

$ 3.20 


= 313 units 


The analysis may also be made on the basis of sales dollars: 

Required sales volume (dollars) to achieve _ desired marginal income 

desired profit marginal income as a percent of sales 


$ 1,00 0 _ $ 1,00 0 

$800 $2,000 “ 0 40 


= $2,500 
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Relationship of Prices or Unit Costs to Profit. By how much will prices 
for unit costs) have to be chanffed in order to achieve a certain profit objective? 
Questions of this type are answered under direct costing: by computing the desired 
change in marginal income and stating this figure on a per unit basis. 

. , , . ^ desired change in marginal income 

Keauired change in price or unit cost = -r — r •, ~7 , 1 i 

number of units to be sold 

In Fig. 20, for example, management might well ask: What increase in price 
would have tn be made for Product A before this product would begin to con- 
tribute to company profits? The net loss after direct co'^ts of ¥200 is the key to 
the answer. This is the amount by which the sale.'^ of Product A fail to cover the 
direct costs (variable and otherwise) associated with the manufacture and sale of 
the product. Sales prices would have to be increased so as to bring in $200 addi- 


Sales S 6.000 

Standard variable cost (factory and selling) 4,000 

Profit contribution at standard % 2,000 

Leas: Variances from standard variable cost: 
selling expense variances 100 

Profit contribution of sales effort $ 1,900 

Less: Variances from standard variable cost: 
factory cost variances 300 

Marginal income $ 1,600 

Less: Capacity costs applied to operations: 

Fixed factory costs (based on goods sold) $ 600 

Fixed selling and G & A expenses 600 

Total capacity costs applied S 1.200 

Operating income S 400 

Less: Capacity costs unapplied: 

Fixed factory coats applicable to unsold inventory (increase in inven- 
tory) $ 50 

Fixed factory, selling and G ife A costs applicable to nniHcrl rapacity .... 250 

Total $ 300 

Net income before income taxes $ 100 


Fig. 20. Direct costing income statement using standard costs to reveal perform- 
ance of sales personnel and cost of idle capacity. 

tional marginal income before Product A would begin to make a contribution. 
Assuming that a rise in prices would not result in a drop in volume or a rise in 
promotional or other expenses, then prices would have to be increased $200/100, 
or $2.00 per unit. The answer could also be stated as $200/$l,000, or 20 percent. 
Looking at the question from the point of view of reducing cost, the same profit 
result could be achieved by reducing variable or fixed direct costs by a total of 
$200 i.e., $2 00 per unit. 

Profitability of Sales Effort. Fig. 20 illustrates a type of direct cost income 
statement which is especially useful in judging the performance of sales personnel. 
This statement utilizes standard costs in such a way that the figures leading 
down to the profit contribution at standard and the profit contribution of sales 
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effort reflect only the performance of sales personnel. This is possible simply 
because factory cost variances are not subtracted from profit until a later point. 
This kind of statement may also be presented by product line, sales territory, 
salesmen, market, or other subdivision of company operation. A statement of this 
type can also advantageously show actual figures, budgeted figures, and variations 
from budget. 

Furthermore Fig. 20 illustrates the possibility of combining some of the desir- 
able features of absorption costing with those of direct costing. The determina- 
tion of the cost of maintaining unused capacity is a feature of absorption covsting 
when practical capacity overhead rates are used. In a similar way, practical 
capacity rates can be used with direct costing so that fixed factory, selling, and 
general administrative expenses are applied to operations for the actual activity 
involved and so that the unapplied part of these costs can be determined sepa- 
rately as the cost belonging to idle capacity. 

Pricing. Based upon a research study of 18 companies which employ direct 
costing, the National Association of Accountants reported in NAA Research Series 
No. 23 (NAA Bulletin, vol. 34) : 

In pricing, management must consider the volume of merchandise that can be sold, 
together with the unit price received, because both these factors affect the amount of 
profit realized It is evident that unless the combination of price and volume obtain- 
able returns all costs in the long run, there will he no profits For this reason, all 
costs are alike in their signifirance for determining costs as guides to long range 
pricing policy. That this reasoning is applied in practice can be seen in the fact that 
all the companies interviewed have methods for assigning all costs to product classifi- 
cations to develop product costs for use in pricing decisions even though inventories 
are, m .some cases, co.sted at direct cost. 

At the same time, pricing is not simply a matter of finding full cost of each prod- 
uct and adding a desired profit. In pricing, costs are often recovered by selling 
numerous items, some of which contribute more than others, to the portion of the 
over-all cost which is fixed and joint as to the items within a line. Moreover, the 
proportions in which individual products contribute to total cost may vary in differ- 
ent markets and at different times. 

Unit variable cost has a constant relationship to unit selling price regardless of 
volume within the limits of available capacity. On the other hand, unit fixed costs 
do not have a constant relationship to unit selling prices. The best selling price for 
an individual item is the one which, multiplied by the quantity which can be sold, 
yields the largest dollar contribution to fixed costs and profits. In practice, this aim 
can only be approx’mated because estimates of quantities which can be sold at differ- 
ent prices are largely guesses. Moreover, competition sets definite limits to the pos- 
sible range of selling prices. Under such circumstances, the principal advantage of 
direct costing is that it enables management to give separate consideration to vari- 
able and fixed portions of a product’s cost. Some companies interviewed prefer the 
direct costing approach in searching for the most advantageous combination of price 
and volume because absorption costing provides costs for only a single volume. 

One of the criticisms frequently raised against direct costing is that it may lead 
to unprofitable pricing through disregard of the need for recovering fixed costs. 
While th’s danger may still exist the IS firms previously referred to avoided 
this problem by providing full product costs for pricing or by making certain 
that tho'Je who establish company prices fully understood the nature of direct 
costs. (For additional discussion of pricing, see section on Special Cost Analyses.) 

DIRECT COSTING PRECAUTIONS. Although direct costing has been 
praised by many as a useful tool of management, others have pointed out several 
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situations where the method must be used with caution. In general the suitability 
of direct costing data must be decided in the light of the specific managerial 
problem to be answered. 

Fixed Costs Must Eventually Be Recovered. In concentrating upon mar- 
ginal income and contribution to overhead, fixed costs must not be ignored to the 
extent that they are not recovered. This is likely to be a problem in pricing 
unless management thoroughly understands direct costs. 

Direct Costing Is Not Marginal Costing. Because direct costing does not 
properly allow for the fact that volume increases ordinarily are possible only by 
reducing prices or increasing promotional expenses, the method does not precisely 
measure the exact impact upon profits of projected changes in volume or price> 
Direct costing also does not allow for the fact that changes in volume mav also 
be accompanied by changes in variable cost per unit. In short, direct costing is 
not the same as the economists’ marginal cost and revenue approach. 

Direct Costing May Not Include All Pertinent “Direct Costs.” Direct cost- 
ing really means variable costing. Although reports may include as direct costs 
those certain fixed costs which may be related directly to significant segments of 
over-all output, it is difficult if not impossible to allow properly for all such 
nonvariable costs. Those costs which are fixed in relation to the size of a 
production lot, in relation to the size of a customer’s order, or in relation to tin* 
volume of a customer’s annual purchases are examples of costs which need to 
be considered as pertinent direct costs for some ]nirposps but not for others. 

Errors or Inconsistencies in Classifying Costs. The assumption that all 
operating costs may be classified as fixed nr variable, or jiartly fixed and partly 
variable, necessitates arbitrary decisions with regard to many types of semi- 
variable costs. This results in reported variable product costs which are only 
approximations of the true variable cost. Furthermore, it is assumed that tlu' 
“fixity” or invariability of costs will hold true throughout a wide range of jios^iblc 
price, product, output combinations. 

Changes in Variable Product Costs. Because of changes in organization an[l 
operating policy and the impact of these upon cost behavior, the exact categories 
of costs which are classified as fixed nr as variable may change from year to year. 
If there are significant changes in the comiiosition of the variable co^ts used for 
inventory valuation purposes, these costs may prove to be confusing when tracing 
past developments or when making plans or decisions regarding the future. 

Effect of Adjustment Time on Expense Variability. Moss and Haspman 
(Accounting Review, vnl. .S2) and others have railed attention to the fact that 
for long term planning, most of, if not all, the fixed costs should be considered as 
variable, since there is sufficient lime to adjust them to meet the intended volume 
of output. 

Joint Products Considered Together. Where a group of products are pro- 
duced together in somewhat fixed proportions, it is not worth-while, and i-^ even 
likely to be misleading, to ajiply direct costing to the individual products. This is 
true because the decision to produce more of one of the joint products neces'=arily 
involves producing more of the others, so that price-output decisions must be 
formulated for the products as a group. 

Creep of Unnecessary Costs. A possible danger in overemphasizing the con- 
tribution to overhead approach is that the encouragement to take on business 
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which barely covers variable cost may be so strong that when an Opportunity for 
hiirher profit business arises it may lead to an expansion in organization and 
facilities with its attendant fixed costs. In many cases such an expansion would 
be unnecessary if the low-contribution business could be dropped and such action 
often would be more profitable. Dixon (Journal of Accounvancy, vol. 98) has 
referred to this situation in an article appropriately titled ''Creep ” 

Foresight Needed. The most ingeniously conceived records of past cost are 
not an accurate forecast of the future. This applies to absorption costing as well 
as direct costing. Since a large part of the decisions made by top management 
hinges upon the probable course of future events, there is a definite limit to the 
usefulness of further refinement of historical cost data. Hepworth (Accounting 
Review, vol. 29) has stated this problem as follows: 

It seems psscntifll to rpcognize that thn appropriate costs to consider in the forma- 
lion of policies affecting future actions are expected future costs and not the 
rnrorded historical costs of past periods. This means that policy decisions should be 
based upon Ihe results of analytical activity supplementary to the historical aci'ount- 
ing records. 

ALTERNATIVES TO DIRECT COSTING. The choice in costing 
methods is not simply between direct costing and absorption costing. There are 
a number of variations in both these methods. 

Statistical Calculation of Marginal Cost as Needed. When absorption 
costing methods are used, the cost accountant may still undertake special studies, 
as necessary, to determine the amount by which total cost has been or will be 
I'hanged as a result of some increase or decrease in volume or as a result of some 
other contemiilaled action. The results of such studies may be reported to 
management as supplements to the regular accounting reports. These marginal 
cost reports may follow the general format of the direct costing income state- 
ment (Fig<. 19 or 20), or Ihev n\i\\ ^inijily be reports of marginal and full cost 
by product, jirocess, sales division, etc. This is the general procedure which has 
been followed for some years in regard to break-even charts, profit- volume 
analysis, etc. 

Multiple Classifications of Operating Costs. With the advent of electronic 
data processing equipment, vastly more complicated classifications of operating 
costs are feasible to meet the needs of management in answering such questions 
as, "What will happen to costs, profits, cash position, etc., if some contemplated 
ch.angp in operations is carrietl through?” As an alternative to direct costing, 
Greer (NAA Bulletin, vol. 35) has pointed out the need for multiple elassifica- 
tion.^ of costs. In referring 1o the usual classifications of costs by type (natural 
classification) and by function (departmental or cost center), he says: 

3’his, however, is only the beginning of an adequate analysis of costs and expenses. 
As to each activity (cost center), a distinction must be made between direct and 
apportioned chaigrs, between standnid and allowable expense, between fixed current 
and fixed sunk costs, and between those outlays which are presently controllable at 
the local level and those which reflect management decisions made at some earlier 
time or in some higher echelon. 

Such analyses give rise to a series of internal cost reports which are vital to 
intelligent control of activities and evaluation of results, while, at the same time, con- 
tributing the elements necessary to a calculation of product costs, stated in whatever 
terms may be most useful for the management’s immediate purposes. A glance at 
the report for any individual cost center will show the probable cost influence of any 
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additions to (or reductions in) the volume of any product utilizing the facilities of 
that center and will suggest the advantage or disadvantage of any price decision of 
either short range or long range import. 

Absorption Costing with Practical Capacity Overhead Rates. Schlatter 
and Schlatter (Cost Accounting) argue that the proper use of overhead rates 
based on practical capacity offers a good solution to management’s need for 
cost-volume-profit information. Under this approach, it is true that profits are 
influenced by both sales volume and production, but an explanation of the 
secondary impact of volume of production upon profits is provided by the 
volume variance figure which, under the practical capacity concept, measures 
the coat of providing ,and maintaining unused manufacturing capacity. To 
answer management’s need for marginal cost information, Schlatter and Schlatter 
would provide supplementary studies based upon differential cost analyses. 



Product A 
(10,000 sales 
units) 

Product B 
(6,000 sales 
units) 

Total 

Sales 

. $20,000 

$18,000 

$38,000 

Less; Cost of sales 

Raw materials used 

Diiect labor 

Variable overhead applied 

. t 2.000 

3,000 

3,000 

$ 2,000 

2,000 

2,500 

$ 4.000 
5.000 
5.500 

Variable cost of sales 

Fixed overhead applied 

. S 8.000 

3,000 

$ 6 500 

2.500 

$14,500 

5.500 

Total Cost of Sales 

. $11,000 

$ 9.000 

$20,000 

Gross Profit 

. $ 9,000 

$ 9,000 

$18,000 

Less: Operating expenses 

Variable selling and G & A expenses. 
Fixed selling and G & A expenses . . . . 

. S 2.000 

3.000 

$ 1,.500 

1,500 

$ 3,500 
4.500 


1 5.000 

$ 3,000 

S 8,000 

Net P.ofit from Operations 

. $ 4,000 

$ 6,000 

$10,000 

Less: Other expenses 

Unrlerapplied overhead 

Variable factory overhead 

Fixed factory overhead 

. $ 1,000 

1,000 

$ 1,000 

1,000 

$ 2,000 
2.000 

Net total 

. $ 2,000 

$ 2.000 

$ 4,000 

Net Income Before Income Taxes 

. $ 2,000 

1 4,000 

$ 6,000 

Recapitulation 

Sales 

Variable costs 

. $20,000 

11,000 

$18,000 

9,000 

$38 000 
20,000 

Marginal income 

Fixed coats 

. $ 9.000 

7,000 

$ 9,000 

5,000 

$18,000 

12,000 

Net Income Before Income Taxes 

. $ 2.000 

$ 4,000 

$ 6,000 


Fig. 21. Absorption costing income statement by product line with separation of 

fixed and variable costs. 
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Absorption Costing with Separation of Fixed and Variable Costs. By 

maintaining records which separate fixed and variable costs, absorption costing 
reports can be prepared from the accounts so as to reveal the marginal cost 
information so helpful to management in gaging cost-volume-profit relationships. 
Fig. 21 illustrates such a report. To permit easy preparation of such reports, 
overhead rates should be broken down into fixed and variable components, and 
fin the accounts) fixed and variable costs should be separated for factory over- 
head, selling, and general administrative expenses, and also for work in process, 
finished goods, and cost of sales. 

Direct Costing with Year-End Adjustments to Absorption Costing Base. 

Since the mam objections to direct costing have been because of its effect upon 
inventory valuation and reported profits, a compromise alternative solution, pro- 
posed by Marple (Accounting Review, vol. 30) and others, is to adjust the 
inventory and net income figures just prior to the preparation of published 
financial reports. Using this alternative, internal records and reports would still 
be maintained during the year on a direct costing basis in order to present 
product-co'^t-volume-profit information in a more readily understandable form. 

Formula for Year-End Adjustment. The adjustment of inventories from 
direct costing to absorption costing must take into account the fixed factory costs 
allncable to the units in the beginning and ending inventories for work in process 
inrl finished goods. This may be determined on an overhead rate basis as fol- 
lows: 


Fjxpil factor}' costs per direct labor 
liour, dll eel labor dollar, machine 
hour, or unit 


total fixed factory overhead for the 
period 

total direct labor hours, direct labor 
dollars, machine hours, or units pro- 
duced 


The amount allocable to the inventory is computed by multiplying the rate, as 
determined by the jircceding formula, by the direct labor hours, direct labor 
dfillars, machine hours, or units contained in the inventory. 

The actual amount of the adjustment to the ending inventory must take into 
ron^deration the fart that the fixed factory costs for the beginning inventorv 
are already on the books as a result of the adjustment of the previous period. 
The actual amount of the adjustment, therefore, is as follows: 

Net change in inventory and profits = fixed costs allocable to ending inventories 

— fixed costs already allocated to beginning 
inventories 

Tf the formula gives a positive figure, the adjustment should be added to the 
inventory and profits. If the formula gives a negative figure, the adjustment 
should be subtracted from the inventory and profits. 

One way of presenting the direct costing data adjusted to an absorption costing 
basis IS shown in Fig. 22. 


CONFORMITY WITH ACCEPTED ACCOUNTING PRACTICE. Al- 
though direct costing has been accepted by many for internal reporting, it has not 
received the same degree of acceptance for external reporting. The principal 
criticisms have been leveled at the effects of direct costing upon inventory valua- 
tion and net income determination. These effects have been examined earlier 
(see Fig. 18). 
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Net sales $950,000 

Less; standard variable cost of sales 475,000 

Manufacturing margin $475,000 

Variable selling expenses 47,500 

Distribution margin $427,500 

Operating variances 4,500 

Marginal income $423,000 

Less: Fixed costs 

Production $200,000 

Selling expenses 75,000 

Administrative expenses 50,000 

Other expenses 25,000 

Total fixed costs $350,000 

Direct cost operating profit $ 73.000 

Less: Reduction of fixed costs in inventory 10,000 

Absorption cost operating profit $ 63,000 


Fig. 22. Direct coating income statement adjusted to an absorption costing basis. 

The American Institute of Certified Public Accouiitanls and the American 
Accounting Association have taken the position that direct costing is not accept- 
able for purposes of inventory valuation and net income determination. Rulings 
of the Internal Revenue Service also seem to take the view that direct costing 
is not ordinarily acceptable for income tax purposes. 

Position of the American Institute of C.P.A.’s. The position of the Com- 
mittee on Accounting Procedure of the American Institulc of C.P.A.’s is set forth 
in Accounting Research Bulletin No. 43. While this bulletin does not specifically 
mention direct costing, it docs state that the jirimary objective of accounting for 
inventories is the proper determination of income through the matching of costs 
and revenues, and that in order 1o accomplish this purpose, jiroduct costs should 
include the sum of the applicable expenditures and charges directly or indirectly 
incurred in bringing an article to its existing condition and location. This would 
appear to include fixed as well as variable factory overhead costs and would thus 
invalidate direct costing. 

In discussing the problem further, Bulletin No. 43 appears to hedge its position 
somewhat by stating: 

Under some circumstances, items such as idle facility expense, excessive spoilage, 
double freight, and rehandling costs may be so abnormal as to require treatment as 
current period charges rather than as a portion of the inventory cost. ... It should 
also be recognized that the exclusion of all overheads from inventory costs does not 
constitute an accepted accounting procedure. 

It has been inferred from this position that the exclusion of fixed costs from 
inventory values still lies within the bounds of acceptable practice, and that direct 
costing is therefore an acceptable procedure. This does not appear to be the 
intent of these passages, however, since such an interpretation would be at vari- 
ance with the primary statement regarding the matching of cost and revenue. 

Position of the American Accounting Association. The position of the 
Committee on Accounting Concepts and Standards of the American Accounting 
Association (Accounting and Reporting Standards for Corporate Financial State- 
ments and Preceding Statements and Supplements) is stated as: "Thus the cost 
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of a manufactured product is the sum of the acquisition costs reasonably traceable 
to that product and should include both direct and indirect factors. The omission 
of any element of manufacturing cost is not acceptable." This is clearly a denial 
of the acceptability of direct costing, since direct costing would require an omis- 
sion from inventory of all fixed manufacturing costs. 

DIRECT COSTING AND INCOME TAX LAW. The Internal Revenue 
Code does not specifically prohibit the use of direct costing for income tax pur- 
poses, nor does the Code state just how overhead costs are to be reported. The 
Code (Federal Taxes 1958) does state, however, that the cost of inventories of 
products manufactured by the taxpayer must include materials, labor, and over- 
head, including a reasonable proportion of management expenses, and that the 
inventory must conform to the best accounting practice in the trade or business 
and must clearly reflect the income of the enterprise. The ruling of the Internal 
Heveniie Service also seems to be that direct costing does not conform to the best 
iiccniinting practice and is therefore not acceptable for income tax reporting. 
Tins is jiarticularly the case when a firm seeks to change to direct costing from a 
currently acceptable method. It is not clear, however, whether a firm that has 
previously been filing under direct costing will be required to change to another 
method. 

ADVANTAGES AND DISADVANTAGES OF DIRECT COSTING. 

In NAA Research Series No. 23 (NAA Bulletin, vol. 34), the following advantages 
and disadvantages of direct costing are listed: 

Advantages of Direct Costing: 

1. Cost-volume-profit relationship data wanted for profit planning ])iiipOHes are 
readily obtained from the regular accounting statements. Hence miinagement 
lines not have to work with two separate sets of data to relate one to the 
other. 

2. The profit for a period is not affected by changes in absonition of fixed expenses 
resulting from building or reducing inventory. Other things remaining equal 
(eg., selling prices, costs, sales mix), profits move in the same direction as sales 
when direct costing is in use. 

3. Manufacturing cost and income statements in the direct cost form follow 
management’s thinking more closely than does the absorption cost form for 
these statements. For this reason, management finds it easier to understand 
and to use direct cost reports. 

4. The impact of fixed costs on profits is emphasized because the total amount of 
such cost for the period appears in the income statement. 

5. Marginal income figures facilitate relative appraisal of products, territories, 
classes of customers, and other segments of the business without having the 
results obscured by allocation of joint fixed costs. 

6. Direct costing ties in with such effective plans for cost control as standard 
costs and fli^xiblc budgets. In fact, the flexible budget is an aspect of direct 
costing, and many companies thus use direct costing methods for this purpose 
without recognizing them as such. 

7- Direct cost constitutes a concept of inventory cost which corresponds closely 
with the current out-of-pocket expenditure necessary to manufacture the 
goods. 

Disadvantages of Direct Costing : 

1. Difficulty may be encountered in distinguishing the fixed costs. In particular, 
certain semi^variable costs may fall in a borderline area and more or less 
arbitrary classification may be considered necessary in order to arrive at a 
practical determination of fixed and variable components. 
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2. Complete manufacturing cost is not determined in the process of costing 
production, and supplementary allocation of fixed overhead on normal or some 
other volume base must be made to provide product costs for long-range 
pricing and other long-range policy decisions, 

3. Serious income tax problems may be encountered if a change is made from 
full cost to variable cost for costing inventory and definite rulings are not 
available for guidance. 

4. Some accountants question the acceptability of direct cost as a basis for costing 
inventory in financial statements prepared for stockholders and the public at 
large. However, extensive interest in direct costing has arisen very recently 
and opinion with respect to this question has not crystallized. 

Mauriello (NAA Bultetin, vol. 35) concludes a discussion of direct versus 
absorption costing as follows: 

To say that one type of costing is superior to the other, presumes the existence of 
an issue when there is none. What appears to be an issue between two cost systems 
is, in reality, a recognition of the need for distinguishing between variable and fixed 
costs. Ingenuity in the use of both types of costing will disclose a high degree of 
fluidity and interchangeability. Each type possesses desirable features which the 
other lacks. Yet each type can be so controlled and regulated as to produce the 
results of the other, without losing the advantages inherent in the particular type. It 
cannot be stressed too much that the use of either direct costing or conventional cost- 
ing is a matter of choice for the particular situation, rather than of innate superiority 
of one over the other. One who installs either type of system should keep in mind the 
need for flexibility, so that adjustment can be made readily to achieve the accom- 
plishments of the other type. 

Summary of Methods for Applying Overhead to Products 

COMPARISON OF OVERHEAD FORMULAS. Fig. 23 lists the 
methods of computing rates for the application of overhead and the conditions 
advantageous for their use. It must be noted, however, that an overhead rate 
structure cannot be adequately evaluated unless all the particulars regarding it 
are set forth. It is not sufficient to consider an overhead rate method simply as 
the '"direct labor dollar method'' or as the "departmental rate method." There 
are at least seven characteristics which may differ from one rate to another, and 
in order to understand fully the overhead rate structure in use, the underlying 
concepts with regard to all characteristics of the method must be considered. 

CHARACTERISTICS OF A GOOD METHOD. Neuner (Cost Account- 
ing) lists the following characteristics of a good overhead rate method: 

1. It should be easily computed. 

2. It should be inexpensive to use in applying it to the cost of production. 

3. It should have some relation to the time factor involved in many indirect 
costs. 

4. It should be computed on a departmental basis, if possible, so that the causes 
of variances can be localized. 

5. It should be reasonably accurate, i.e., representative of the estimated over- 
head costs applicable to each unit. 

With regard to the accuracy of the overhead rate, certain points may provide 
a general guide: 

1. The method selected should use as its base the main productive clement in the 
particular manufacturing operation; i.e., it should relate indirect factory costs 
to the product in a logical way. 
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2. Separate rates should be established for each area that constitutes a homoge- 
neous cost unit from the point of view of obtaining correct product coats. 
In some cases, this may mean cost center or operation rates; in others, blanket 
rates. 

3. The method should eliminate from product cost unwarranted fluctuations in 
unit costs brought about by radical volume changes. In some companies this 
problem may not exist in excessive form, and actual, or an estimate of actual, 
rates may suffice. In a majority of companies, normal rates or practical 
capacity rates are necessary. 

4. The method or methods adopted should make possible monthly profit and 
loss statements of operating significance, as well as facilitate the compilation 
of special reports. 

5. Other things being equal, departmental rales or cost center rates are superior 
to blanket rates because of the greater accuracy of the former. 

6. Other things being equal, rates based on time (labor hours, machine hours, 
etc.) are preferable to rates based on a variable cost factor (labor dollar, 
materials cost, etc.). This is because many important expense items, particularly 
fixed charges, are functions of time (depreciation, fire insurance, rent, etc.), 
and cost factors may not move in step with changes in overhead. 

7. The method adopted should be practical; but not so practical as to give the 
wrong cost data or so simple as to yield information of no use. 

In the final analysis, the method of applying overhead to the product must be 
tailor-made for each organization. The best method probably will be discovered 
only after considerable experimentation. 
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ACTIVITY 


Normal Overhead Costs 

CONCEPT OF NORMAL OVERHEAD. The basic concept of normal 
overhead costs is that costs charged to products should be estimated, allowable, 
or budgeted normal costs at normal activity levels rather than actual costs at 
actual activity levels. The technique used to make normal overhead cost assign- 
ments involves normal overhead rates. These rates are determined by relating 
normal overhead costs to normal production activity levels. 

NORMAL COSTS AND ACTUAL COSTS. Although the practice of 
assigning actual overhead costs to processes and even to jobs is still used by some 
firms, the more common practice is to apply pre-established or budgeted 
overhead costs. Neuiicr (Cost Accounting) states: *Tn arriving at the total 
co^t of manufacture for the units of an order, cost accountants use an estimated 
or budgeted or predetermined overhead rate to compute the amount of indirect 
manufacturing costs chargeable to each job order." 

Vatter (Managerial Accounting) emphasizes the use of normal costs: 

The need for unit coal figures is not one that can be met by making assignments 
nf actual costs incurred to the product cost units. . . . Since there is no way in which 
;i siiecifif indirect cost, such as the cost of lighting the work places or the salary of the 
^up[’rvisor, can be assigned to a single unit of product, or even a "block” of produc- 
tion such as a line or class of product, or a specific production order or lot, it is 
necessary to rely upon averaging of some sort . . . 

This averaging procedure generally utilizes normal costs rather than actual costs. 

NEED FOR NORMAL COST INFORMATION. Accountants and busi- 
ness managers agree generally that normal overhead cost information is necessary 
and preferable to actual overhead cost data for both management control and 
planning and for financial statement presentation. In a work prepared by the 
Machinery and Allied Products Institute (MAPI Accounting Manual), normal 
cost information based on normal volume is recommended "because conditions of 
production and distribution in the machinery manufacturing industries vary so 
greatly that costs obtained by using current actual ratios for factory expenses 
(which may be temporarily high or low) can result in questionable and mislead- 
ing valuations for inventories, costing, estimating, and pricing." Conditions may 
vary to a greater extent in the machinery manufacturing industry than in many 
industries. Nevertheless the erratic nature of many overhead costs, the practical 
inability to time precisely the recognition of costs, and at least some variability of 
volume make normal cost information necessary. 

101 
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Vatter (Managerial Accounting) advocates the use of normal costs for finan- 
cial reporting as follows: 

fVoni the viewpoint of income measurement and inventory valuation, it is clear 
that a firm whose peak production activities immediately preceded the close of the 
year would show a lower unit cost than would be the case if the last months were at 
low levels of output. Hence, unless the costs of the entire year were averaged, it 
would hardly be possible to show a representative cost in the inventory calculation. 

The Committee on Research of the National Association of Accountants in 
Research Series No. 24 (NAA Bulletin, vol. 34) states: 

Over the long run, management’s pricing objective is to obtain prices for the com- 
pany’s products which wilf return all costs and provide an adequate return on capital 
invested. For such a purpose, long-run normal, or average cost of the product 
constitutes a better guide than does the cost which prevails in any given short 
period. 

SIGNIFICANCE OF TIME SPAN FOR NORMALIZATION. Apply- 
ing normal overhead costs to products is accomplished by use of normal over- 
head rates. Such rates are determined by calculating the ratio between normal 
overhead costs for a time interval and a measure of activity for the same time 
span. The selection of a reasonable length of time for which to calculate normal 
overhead rates is of prime significance. The longer the time period used in deter- 
mining rates, the greater is the averaging or stabilizing effect upon overhead 
charges per unit of product, and vice versa. Thus, if the time interval chosen 
is only one or a few months, product overhead charges will be averaged over 
that time period. Seasonal fluctuations of costs and activity levels and inac- 
curacies of monthly cost recording will be reflected in unit costs rather than 
being “normalized.” 

The use of yearly intervals is the usual practice. By such a procedure the 
effects of seasonal and calendar variations are smoothed. In certain industries 
where long-range planning and commitments are common, a period of more than 
one year is sometimes used for “normalizing” overhead. A period approximating 
the expected length of the business cycle may be justified. Brummet (Overhead 
Costing) states; 

Overhead charging rates should be established for income determination purposes 
using the “long-term” planned utilization which is relevant to decisions to enter into 
fixed cost commitments. The time period used should approximate the average time 
period for which fixed commitments are made. In most industries such a period 
would surely involve at least three to five years. 

No fixed rule is available for determining the time span to be used for calculat- 
ing normal overhead rates. Consideration should be given to fluctuations of plant 
operations with respect to general business conditions. In many situations 
normal production costs are determined to reflect the span of the business cycle 
and even forecasts of the next business cycle. In this way normal overhead 
costs may reflect actual and anticipated changes in classes of work or volume of 
operations. Thus the concept of normal costs changes with the times as well as 
with the purposes for which cost information is accumulated. 

Normal Activity Levels 

CONCEPTS OF NORMAL ACTIVITY. In order to calculate overhead 
charging rates, it is necessary to determine normal activity levels. The term 
“normal capacity” is often used to refer to a normal activity level. Accounting 
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practices and accounting literature reflect several different concepts of normal 
activity or normal capacity. Various concepts are reflected in the following state- 
ments : 

Normal capacity may be defined as that capacity of a plant at which it produces 
a physical volume of goods sufficient to meet the average sales demand over a 
period of time long enough to level out the peaks and valleys resulting from 
seasonal and cyclical causes. (Lang-McFarland-Schiff, Cost Accounting.) 

. . . normal capacity is obtained by listing the expected quantities of each 
product to be manufactured in a “normal” month or year, the total volump 
usually being approximately 80 percent of the maximum possible output of the 
plant. (Henrici, Standard Costs for Manufacturing.) 

The term “normal capacity” is difficult to define or formulate because of uncer- 
tainty as to what is normal. ... In some respects it is sufficipntly accurate to say 
that normal capacity is the estimate of a qualified authority as to the amount of 
production that should usually be secured in a factory. (Lawrence, Cost Account- 
ing, revised by Ruswinckel.) 

The normal capacity concept consists of two concepts: (1) the long-term concept 
which relates the selling phase of the business to the production phase over a long 
period of time, leveling out fluctuations that are of short duration and of com- 
paratively minor significance; (2) the short-term concept which is helpful to 
management in analyzing changes or fluctuations that occur during an operating 
year. (Matz-Curry-Frank, Cost Accounting.) 

Because of a more or less fundamental difference of opinion on the definition of a 
“normal rate of activity,” there are two interpretations of the theory of normal 
burden. To perhaps a majority of cost accountants, normal rate of activity 
means an average rate based on sales orders expected in a number of future 
years ... To others, normal rate of activity means not an average rate based on 
expected sales volume of a period of future years but the rate at which the factory 
15 equipped to operate — the rate at which production is most economical — the rate 
at which it would operate if there were no lack of sales orders. (Schlatter and 
Schlatter, Cost Accounting ) 

DETERMINANTS OF NORMAL ACTIVITY. The determination of 
normal activity involves the measurement of physical capacity to produce goods, 
and ability to sell the firm’s products, or both. The normal-activity concept held 
by the management of the firm or by the industry, and the emphasis to be given 
tn particular uses of product cost data usually determine the degree of relevance 
given to each of these measurements. 

The terms '’normal capacity” or "normal activity” are often applied to the 
results no matter whether emphasis is given to plant capacity or ability to sell. It 
IS preferable, however, to refer to the measurement of capacity to produce goods 
as "practical plant capacity” and to use "activity based on normal sales expect- 
ancy” for the measurement of ability to sell. Fig. 1, adapted from Lang-McFar- 
land-Schiff (Cost Accounting), illustrates relationships between successive 
activity level concepts. 

Theoretical Maximum Plant Capacity. The maximum possible or theoret- 
ical capacity of a plant or department to produce goods would be that achieved 
under 100 percent operating time. This involves no limitation for waits and 
delays of any character or for shutdowns on week ends or holidays. It reflects no 
regard for sales expectancy. This maximum activity level is greater than a prac- 
tical goal. It cannot be reached in an actual situation and accordingly is Beldon\, 
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if ever, used. It does, however, generally provide a determinable starting point 
from which departures may be measured in quantifying other Concepts of plant 
capacity levels and of normal activity levels. The chart in Fig. 1 shows theoretical 
maximum plant capacity as line AR. 
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Fig. 1. Relationships of activity levels. 


Practical Plant Capacity. When a nonnal activity concept is related pri- 
marily to ])hysic.al production facilities rather than to sales expectancy, the 
measurement used is usually referred to as practical capacity. This practical 
plant capacity is theoretical maximum plant capacity less unavoidable operating 
interruptions. It is shown by line AC in Fig. 1. As stated by Matz-Curry- 
Frank (Cost Accounting), 

. . . Allowances must be made for the unavoidable interruptions, such as time lost 
for repairs, inefficiencies, breakdowns, setups, failures, unsatisfactory materials, delay 
in delivery of raw materials or supplies, labor shortages and absences, Sunday.*!, holi- 
days, vacations, inventory taking, and pattern and model changes. These allowances 
reduce theoretical capacity to a level often called the practical capacity level. It 
should be noted that this reduction i.s based on internal influences and does not con- 
sider the chief external cause, lack of customers’ orders. The reduction from 
theoretical capacity to practical capacity ranges from 15 to 25 percent, which results 
in a practical capacity level of 75% to 85% of theoretical capacity. 

Although there appears to be .^ome general u.se of 75% to 85% of maximum 
activity levels as practical capacity, the exact relationship of practical plant 
rapacity to theoretical maximum plant capacity depends upon the nature of the 
industry and the circumstances in which a particular firm is situated. 

Departmental Capacities and the Unbalanced Plant. Overhead rates may 
be determined on a plant-wide basis or on a departmental basis. If depart- 
mental rates are used, it is necessary to determine normal activity levels for each 
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department. If there is perfect balance among departments so that the full 
capacity of the plant represents the combined full capacities of the departments, 
no special problems arise. There is, however, usually some out-of-balance of 
departmental capacities. Two possibilities are presented: (1) Normal capacity 
for each department may be set without regard to its relation to other depart- 
ments in the plant; or (2) the normal rapacity of the “bottlenepk" department 
may be set, and all other departments related to that normal. Under the first 
alternative, excess capacity costs caused by lack of balance among departments 
is allowed to remain in the departmental arroiints rather than being charged to 
products. Under the latter approach, additional excess capacity ro.sts caused by 
lack of balance among departmental capacitie^ arc assigned to products. The 
problem is complicated further by the availability of an outside market for, 
□r an outside supply of, partly processed goods. 

Schlatter and Schlatter (Cost Accounting) illustrate Ihis departmental out- 
of-balance problem and comment on its solution as follows: 

If Department A has a capacity of, say, 10,000 units and Department B a capacity 
of 15,000 units, there ia an unbalanced condition; and Department B cannot operate 
at more than two-thirds capacity, under the assumption, of course, that Department B 
has no other source of material on which to work. Whether the normal capacity of B 
should be set at 10,000 or at 15,000 units is a question on which cost accountants arc 
not entirely in agreement. 

If the normal capacity of Department B is taken to be 15,000 units, one-third of 
its fixed burden will be left in the burden balance, and only two-thirds will find its 
way into the stated cost of the product, even with the best possible operation under 
this unbalanced condition. 

This method has an advantage in that it does not charge the proiluut with coats of 
capacity never used in making the product but shows up the loss caused by the 
inefficiency of management in overequipping Department B or in underequipping 
Depaiiment A. 

If the normal capacity of Department B is taken to be but 10,000 units, all the 
fixed burden of its full capacity will be absorbed into the product costs when pro- 
duction is but 10,000. If there is any likelihood of an attempt to base selling policies 
on only the manufacturing costs of products without considering the burden losses 
revealed by the use of the first method, then, perhaps, this second method may be 
the better one. Here, as in many other cases, the cost accountant, before he can 
ileeide upon a course of action, must consider the manner in which the information 
he furnishes to the management will be used. 

Normal Sales Expectancy. Fig. 1 shows activity based on normal sales ex- 
pectancy as line AD, which represents practical plant capacity less estimated 
idle capacity. Matz-Curry-Frank (Cost Accounting) point out that: 

The majority of firms find it necessary to modify this practical capacity further by 
considering the utilization of the plant or the various departments in the light of 
meeting the average commercial demands or sales over a period long enough to level 
out the peaks and valleys which come with seasonal and cyclical variations. This 
latter problem leads many firms to the establishment of a normal capacity level which 
is often as low as 40% to 50% of theoretical capacity. 

Although the normal sales expectancy activity level must be determined in 
view of physical plant capacity, the more direct approach entails studies of 
general economic conditions, forecasts of industry volume, and projections of the 
particular firm’s likely share of the market for a series of years. It should be 
noted that there is potentially some defeating circularity involved in the estab- 
lishing of normal sales expectancy levels. Sales expectancy is necessarily a partial 
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function of prices charged, and it is possible that these same prices are to be 
established as partial functions of product cost data based upon sales expectancy. 

Many accountants advocate the use of an activity level which represents a 
reasonable balance between plant capacity and sales expectancy. This balance 
is difficult to determine, and attempts to determine it tend to result in the use 
of normal production and sales levels rather than of physical plant capacity 
levels. For example, the Machinery and Allied Products Institute (MAPI Ac- 
counting Manual) recommends the following: 

The normal activity level of each cost renter should be established at a point which 
represents a reasonable balance between the probability of selling its output and its 
capacity to produce. G^erally the problem is attacked by determining the practical 
production capacity of each department or cost center. In doing so, due considera- 
tion is given to normal time losses or operating interruptions which arise from 
machine breakdown, production bottlenecks, absenteeism, vacations, holidays, etc., 
which make 100% or maximum production unattainable for any protracted period 
This practical production capacity is then compared with a computation of direct 
labor hours requiied in each department or cost center to produce the sales volume 
forecasted. Based on this comparison, the normal level of operating activity is estab- 
lished at the number of direct labor hours which will be available to absorb the 
normal factory expenses. 

Expected Actual Volume or Estimated Production. Some cost accountants 
advocate the use of expected actual volume or estimated production for each 
period. The end result of such a procedure is similar to that obtained by use of 
sales expectancy for short time periods. The expected actual volume concept, 
however, is usually related to periods of a year or less, whereas normal sales 
expectancy may reflect a series of years. 

Blocker and Weltmer (Cost Accounting) suggest that: 

Estimated production, based on the sales expected for the budget period . . . seems 
the most practical and useful. The present state of the market for the company 
products, the expected changes in market conditions of a seasonal nature or arising 
during periods of depression, expected changes in demand due to new styles or to the 
development of substitute products by competitors, and changing management 
policies should all be carefully considered in the forecasting of the expected volume 
of business at prevailing or expected sales prices for the budget period. 

EXTENT OF USE OF CONCEPTS OF NORMAL ACTIVITY. A 

study made by the Research and Technical Service Department of the National 
Association of Accountants (NAA Bulletin, vol. 19) gives some indication of the 
relative use of the several diflferent concepts of normal capacity or activity in 
calculating overhead rates. This study appears to be the most important one 
made on this subject, and although it w’as conducted some years ago and wa^ 
somewhat difficult to tabulate because of some overlapping of methods used, the 
following tabulation, adapted from the report, is of interest: 

1. Companies using estimated production (for one year or less) based only 


on ability to produce 5 

2. Companies using estimated production (for one year or less) based on 

ability to produce and sell 44 

3. Companies using normal capacity based only on ability to produce, i.e., 

practical capacity 34 

4. Companies using normal capacity based on ability to produce and sell 

over a period of years BH 

Total number of companies surveyed 172 
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In interpreting btatistics in this area, it is well to keep in mind the observation 
made in this NAA research study that the methods of measuring estimated pro- 
duction or normal capacity are not entirely distinct from each other but "one 
method tenrls to blend into another. . . . The terms ^normal capacity/ ^estimated 
production/ ‘abdity to produce only/ and 'ability to produce and sell’ are likely 
to have different meanings to different people.” 

ADVANTAGES OF VARIOUS NORMAL ACTIVITY CONCEPTS. 

Each of the practices of emphasizing physical plant capacity or sales expectancy 
has certain advantages and disadvantages. The practices of using short periods 
or long i)eriods for normalizing coi-ts also have their own strong and weak features. 
(Generally the concept used should reflect management’s significance rating of 
various uses to which cost data are to be put and specific interpretations to be 
made of product cost data. 

Schlatter and Schlatter (Cost Accounting) take a position in favor of a plant 
capacity concept, pointing out certain advantages; they state that such a basis 
lur overhead charges: 

. . has the advantage of making, in the accounts and statements, a distinct separa- 
tion of those costs that result in production from those that do not result in produc- 
tion. It puts a conservative value on the inventories, because the products arc charged 
with only the costs that resulted in goods. As a result the inventories are not inflated 
with costs incurred in maintaining unused capacity rather than in producing salable 
goods. 

Further, the burden rate based on practical capacity brings out into the open the 
losses resulting from too low a volume of production. It does not bury these losses 
by including them in the costs of the goods produced, but shows them separately so 
that they can get the attention they deserve. 

Neuner (Cost Accounting), on the other Imnd, considers the practical capacity 
base and expresses preference for an expected activity rate : 

A more reasonable interpretation of normal operating conditions . . . assumes pro- 
ilurtinn at the expected actual volume for a period of a year or less. This may be 
Imsed upon past performance, adjusted to the present business and economic outlook. 
The sales budget is u^iially the determining factor. This method results in a more 
.iccurate measurement of managerial efficiency over a shorter period of time. 

Advantages of the use of activity levels based on physical plant capacity are 
summarized as follows: 

1. Costs of excess and idle facilities are provided to management in the form of 
unabsorbed charges. 

2. Volume variations are subject to reasonable explanation and interpretation. 

3. Product costa are not inflated by low sales volume so as to overstate inventories 
and affect income calculations. 

4. Costs are computed upon a relatively fixed and determinable base, with a mini- 
mum amount of subjective decision with regard to activity levels. Presumably 
rates can be set more accurately than is the case with bases involving sales 
estimates. 

Advantages of the use of activity levels based on sales expectancy, or what is 
often referred to as average capacity, are as follows: 

1. It provides unit cost information which may be readily integrated into an 
over-all budget or plan for business operation. 

2. It results in costs per unit which seiwe as a guide or basis for pricing decisions. 
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Randleman (NAA Bulletin, vol. 38) writes: 

Average capacity burden rates are suggested for costing burden to production if 
management has a limited understanding of cost data as used for price setting pur- 
poses. However, some uses of cost data cannot be availed of under this approach. 
Practical capacity burden rates and statistical data to supplement the limitations 
should be used in rosting burden to production if management has been given w 
clearer understanding of cost information. Only in this way can the advantages of 
both practical and average capacity burden rates be preserved, to all intents tand 
purposes, and all the purposes for which costs are used, served. 

Since cost accounting procedures are generally recognized to be tools for the 
accomplishment of satisfactory results in many different decision areas, an aware- 
ness of the characteristics of results obtained by various methods is more im- 
portant than the choice of a single concept for use for entry in the accounts. 
Calculations based upon activity level concepts other than that used for formal 
record-keeping purposes may provide a valuable supplement to the more formal 
cost data. 

EFFECTS OF NORMAL ACTIVITY CONCEPTS ON UNIT COSTS. 

The Illinois Manufacturers’ Cost Association (Normal Capacity and Its Relation 
to Costs) illustrates the relative effects of normal activity concepts on unit over- 
head costs as follows; 


NORMAL CAPACITY AND COST 

Monthly 

Production Unit 


Factory Operating Condition in Units Burden 

1. Practical capacity 1,000 $2.00 

2. Highest sustained rate of production (experienerd for 

one month during year) 000 2.22 

3. Average production over several month'<i of regular 
operation when sales volume w'as '^ufflclcn1ly iimforni 

to warrant efficient operation 800 2.50 

4. Monthly production during a year when most uniform 

lirodiiction was maintained through nut the year 700 2.85 

5. Avei age monthly production during pre^ iou.s year 600 3 33 


The fluctuation of unit overhead costs m the taliulation here reflect- only fixed 
overhead costs, since they are the only costs relevant to the choice of a normal 
activity level. If flexible overhead budgets are used and a single overhead rate 
is used for the total of fixed and variable overhead costs, the fluctuation of the 
overhead rate will not appear so pronounced. The effect upon product unit costs 
will nevertheless be the same in absolute ainuuut. If variable overhead eosts in 
the preceding example amount to $o per unit and fixed costs amount to -^2 
shown, overhead rates for the various concejits would be as follows: 


Monthly Production 

Unit 

in Units 

Burden 

1,000 

$5.00 

000 

5 22 

BOO 

5.50 

700 

5.B5 

600 

6.33 


In a similar way the addition of material and labor costs tend to dampen the 
percentage effects upon total unit costs of product which results from the activity 
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level concept chosen. No matter what the circumstances are, the unit costs will 
vary in inverse relationship with the level of activity chosen for use in the deter- 
mination of charging rates. 

UNITS OF MEASUREMENT OF PLANT CAPACITY. Plant capacity 
anil normal activity levels may be measured in terms of units of product, direcl 
machine hours, direct labor hours, direct labor dollars, or total dollar value'- 
Where only one type of product is manufactured, it is convenient to express 
iMpanty in product units; for example, barrels of flour in a flour mill, tons of 
ml in a rail mill, pounds of good castings in a foundry, or gallons of pulp from 
licatcrs in a paper mill. 

In situations where many different types of products are manufactured, a com- 
mon denominator for all products is needed. For highly mechanized or automated 
operations, machine hours provide this common base. For production that 
imolves mainly manual operations, productive or direct labor hours are more 
appropriate. 

Productive or direct labor cost or total dollar value arc sometimes used to 
eiiuate products in the measurement of capacity. Such bases have the theoretical 
weakness of becoming dl^torte(l by unpredictable changes in wage rates or 
selling prices. If wage rates or selling prices are reasonably stable or if capacity 
ineaMiremenls are made at frequent intervals, these latter bases may prove 
satisfactory. 

NORMAL ACTIVITY AND COST CONTROL. The choice of a normal 
activity level is iinpnrlant to the development of cost data to be used in con- 
trolling cost^ Control of fixed costs can be accomplished in part by reference to 
volume variances. If departmental foremen or superintendents have some free- 
dom to increase or decrease plant facilities under their control or to change the 
quantity of goods produced in their department, a practical capacity level may 
best be used. This will provide a needed challenge and a motivating force at the 
department level. Department heads will attempt to keep volume variance"- 
low by scrupulous yilanning of production and intelligent commitments for fixeil 
costs. 

If average or expected activity levels of production are used, volume variance- 
-hnw merely the cost uf departing from average or expected production levels 
They do not reflect variances from any scientific standard. These variance.^ 
have limited signifiranee in the control of costs. Needs for volume increases are 
not emphasized by showing management only the effects of the departure of 
activity level from a mean level. The practice of using average activity over- 
head rates may in fact encourage management to interpret volume variance 
information as merely seasonal or cyclical fluctuations which will eventually w^ork 
themselves out over the long run. Such interpretations may prove damaging. 

NORMAL ACTIVITY AND PRODUCT PRICING. If all production 
overhead costs arc charged to products manufactured each month, unit costs will 
be high in periods of low production and low in periods of high production. It i^ 
nut feasible to establish a long-term price policy based on such widely fluctuat- 
ing unit costs. Neither is it reasonable to attempt to make short-run price 
derisions based on such information. The paradox of high unit costs and de^ircfl 
high selling prices when sales are difficult, and low costs and the possibility for 
price reductions w’hen sales come more easily, may be observed. (The general 
problem of u^ing cost information for pricing purposes is treated in the section 
on Special Cost Analyses.) 
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Long-Term Averages. More useful costs for product pricing involve the 
spreading of overhead costs over units produced or to be produced over a periorl 
long enough to level out short-term fluctuations of production levels. In a state- 
ment submitted to the Subcommittee on Profits of the Joint Committee on the 
Economic Report, Coyle (Profits, Prices, and Products) states: 

General Motors’ approach to pricing is predicated on a measurement of unit costs 
calculated on a standard or average volume rate of operations which takes into 
account plant capacity and the market potential over the long term ... In approach- 
ing the problem of pricing our products, the unit costs thus will not be affected by 
short-term fluctuations of volume. 

The Committee on 'Research of the National Association of Accountants (Re- 
search Series No. 24, NAA Bulletin, vol. 34) reports typical reactions of execu- 
tives of firms using average or anticipated activity levels as follows: "Our 
standard volume is set by long-range sales probability limited where necessary by 
capacity of plant, manpower, or materials available. Where equipment in certain 
centers cannot be used to capacity because of limited need for that type of 
machine, the cost center burden rate i.s based on the probable hours of use.” Thi^ 
Committee also states in the same report that some companies use costs for price 
considerations determined by compulmg overhead rales on 'Tull capacity of the 
plant to manufacture on a sustained basis” or the "practical capacity to manu- 
facture.” Representatives of these companies point out that the practical capac- 
ity method "is preferred because costs based upon such a volume had result oil 
in prices which were competitive in periods of depression and prices which wen- 
also profitable when business was good.” 

Limitations. While recognizing the importance of a long-run average cost for 
pricing products, some writers and businessmen emphasize limitations and pitfalb 
in the use of certain normal activity concepts and the unit costs which thp> 
produce. Thus, Nickerson (Harvard Bii^ness Review, vol. IS) comments: "We 
do not fool ourselves by u^^ing an arbitrary normal volume. What we are after 
is representative actual costs . . . When business b good, the overhead costs 
based on normal volume are not high enough, and when business is poor they art' 
too high.” 

In an interview, one company told the NAA Research Committee (NAA Re- 
search Series No. 24, NAA Bulletin, vol. 34) : 

Managements’ pricing actions arc limited to getting the bcsl price obtainable under 
current market conditions. Because of the very large capital investment and nature 
of the industry, operation at high volume must be continuous. The physical bulk of 
the product makes it impractical to store more than a small portion of the output, 
and hence sales are made at prices which will keep the products moving. We cannot 
see how a product cost based on long-period normal volume would be helpful in 
this company. 

The choice of normal activity level to be used in developing unit costs i^ 
important for pricing purposes. It is even more important to understand the 
effects of different normal-activity level assumptions upon cost information sn 
that intelligent interpretations may be made of a variety of types of unit cost 
figures. 

NORMAL ACTIVITY AND INVENTORY VALUATION. The ex- 
clusion of manufacturing overhead from inventories of work in process and 
finished goods represents an understatement of assets. The Committee on Ac- 
counting Procedure of the AICPA (Accounting Research Bulletin No. 43) states: 
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"As applied to inventorieSj cost means in principle the sum of the applicable 
expenditures and charges directly or indirectly incurred in bringing an article to 
its existing condition and location.” Normal overhead costs are generally in- 
cluded in product inventories. (A discussion of the direct costing technique and 
its effects upon inventory valuations will be found in the section on Manufactur- 
ing Overhead and Product Cost.) 

Monthly or even annual expected activity rates often cause such wide varia- 
tions of costs per unit due to changes in volume that unit costs are not satis- 
factory for inventory purposes. Long-term average activity or practical capacity 
rates are preferred. Schlatter and Schlatter (Cost Accounting) favor the use of 
a practical capacity base and comment on its use for determining inventoriable 
co«ts as follows: 

The inventories of goods in process and of finished goods are not inflated by items of 
cost of unused rapacity in the form of idle buildings, machinery, and equipment. It 
IS a distinct advantage to be able to follow good conservative business practice by 
avoiding inflation of assets on the balance sheet by an amount which is in reality a 
loss for the period. 


Manufacturing Overhead Budgets 

MANUFACTURING OVERHEAD AND BUDGETARY CONTROL. 

An important part of any system of budgetary planning and control involves 
the planning and re])nrting of manufacturing overhead costs. Manufacturing 
overhead cost budgets should be tied in with other cost budgets and revenue 
forecasts to provide a complete profit plan. In many cases, however, the need 
for overhead charging rates for costing products and the added difficulties in- 
volved in controlling overhead costs have led firms to give special emphasis to 
budgeting in tlii^ area. (Ifji^ir cnnceiit^ of budgeting are treated in the section on 
('o^t (Vjiitrnl, Tbidget'-, and Reports.) 

Ileiser (Piiidgotiiig — Princiiiles and Practice) points out that manufacturing 
overhead costs or factory expenses often total more in the aggregate than either 
direct labor or direct material costs and arc a very important budget item. He 
indicates, however, that the varied nature of the costs composing factory ex- 
penses rai^U'^ difficult budget-making problems for the following reasons: 

These costa differ from direct costs, first, with respect to their variability with 
\ olump of production. Whereas direct costs tend by definition to vary fully with 
\ rjlump, factory expense includes items which are fixed, other items which are fully 
vfiiiahlc. and still other items which are semivariablp. . . . 

A spcond distinctive feature of factory expense is the varied nature of the items 
vith reference to their primary account classifications. Whereas direct material and 
diiect labor refer respectively only to material and labor, factory expense includes 
item® of labor, material, time costs — such as depreciation and taxes, and purchased 
‘^ervice-s. . . . 

The factory exju^use items also differ from direct costs as to the point of incurrence. 
Pirecl cn.st^ can readily be departmentalized for control purposes. Factory expenses, 
iiowevei, aie meuned at many places in the factory, and quite commonly their benefit 
1'^ so diffused and so far removed from the source that w^here to control them presents 
a serious problem. 

departmentalization. An important prerequisite to effective 

budgeting and roiitrolling of manufnrturing overhead costs is adequate depart- 
mentalization. Manufacturing activities should be broken dnwm into producing 
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and service departments. To the extent that is feasible, separate departments or 
separate and unmistakable responsibility centers should be set up for each 
manufacturing and service function. In many cases the departmental arran^rc. 
ment established for the costing of products is not sufficient for control budgeting 
and thus must be modified. The control of costs is effected by individuals rather 
than by the system of accounting or budgets. It is essential therefore that a 
department, section, or area of responsibility be established for every foreman 
or supervisor who has authority to incur or to refuse to incur costs. 

ACCOUNT CLASSIFICATIONS. It is fundamental that accounts I'm 
accumulating costs must be aligned with the departmental breakdowns used foi 
budgeting. They mu»t be sufficiently complete and iletailcd to make possible the 
assignment of each cost item to the responsible department. They must be 
sufficiently precise to enable those in responsibility to trace causes expeditiously foi 
variations between actual costs and planned costs. This latter requiremenl 
often involves complete segregations of prorated or allocated costs from direct 
departmental costs, since both the extent and type of control of these two type> 
of costs differ greatly. In most case*^ it is advisable also tn group separately those 
costs which have like tendencies to change in resi)onse to production volumi' 
changes. This grouping may simply be a twofold breakdowm into fixed and 
variable costs, or it may include additional separate groups for semi-variable, 
semi-fixed (^tep costs), and stand-by costs. 

PARTICIPATION OF OPERATING PERSONNEL. Departimnlal 
foremen and sujiervisors mu.^'t partici])ate in the flevelopment of production over- 
head cost budgets. These arc the pt‘oplc wdio are expected to live within tin 
budget plan and to answer for deviations from the plan. Wholehearted effort 
and cooperation on the part of these foremen and superintendents is dependent 
ujion their confidence in the plan. There i^ no better way to instill this con- 
fidence than to enlist the services of these operating personnel in the preparation 
of budgets. 

In some situations the budget or accounting groujis must do the major portion 
of the work involved in preparing budgets, as wtII [is to take the initiative. In 
other cases the builget or accounting section imiy act mainly as a clearing house 
for the accumulation of dejiartinental budgets, milking no more than minor 
changes in budgeted amounts. In any event it i'? essential that operating ]ier- 
sonnel be made to feel that they are working under a budget plan w^hich thev 
had an important role in preparing. 

FIXED OR STATIC OVERHEAD BUDGETS. Fixed or inflexible 
budgets for overhead costs are often used to provide a coordinated plan of spend- 
ing. Such budgets sometimes take the form of appropriation budgets, which 
are common in budgeting for iionjirofit organizations. Forecast budgets which 
are common in luiMiict'S builgeting al.^n may be chissified as fixed budget'^, since 
they do not aiilomaticidly jirovide for adjustment to actual operating level.". 
Budgets of this type represent a forecast or plan jirepared in advance which pro- 
vides fixed amounts against which actual result" are to be measured. 

The overhead budget should be integrated into an over-cdl budget plan, but 
this is difficult when a fixed budget is used for overhead. 

Welsch (Budgeting: Profit-Planning and Control) points out: 

Under the fixed budget procedures for expenses, the analysis of expenses and deter- 
mination of expense allowances for budgetary piirpo'^es cannot be undertaken until 
the sales and production budget'^ :iic completed. Thii" the analysis of expenses necc'^- 
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FiiFily bpcomrs a step in planning budget preparation that must be arromplished in 
m inflexible sequence. 

Only if volume forecasts are unusually accurate, or if there is virtually no 
for arivance establishing of cost behavior patterns in response to produc- 
tion volumr. can fixed budgets be justified for cost control purposes. These condi- 
tions are rarely found. The fluctuation of costs in reaction to production volume 
ilcviation.s from plan will generally distort comparisons of actual and budgeted 
posts so much as to make variance information useless if not actually misleading. 
The more general practice is to establish budgeted amounts for overhead costs 
which arc coiiditinned by an assumed activity level and to provide a means of 
flexing these bench-mark figures to relate to actual proiliiction volume. Only in 
this way ran variances of variable overhead costs be made meaningful for cost 
control purposes. 

FLEXIBLE OVERHEAD BUDGETS. Flexible overhead budgets used 
for cost control are of two types, distinguished by the manner in which they arc 
mven flexibility. If flexibility is provided by classifications of fixed and variable 
irroii])ings, the budget is often referred to as a tabular budget. Only one or 
j)o=;sibly two columns of amounts for each department is required. This type of 
hiiilget illustrated subsequently in this seetion in Fig. 2. If classifications by 
vari;d)lt‘ or iinnvariablc tendencies are nof ii'^ed for providing flexibility, the 
biiilget will usually be presented in a columnar budget. Different amounts arc 
budgeted for each of several different levels of possible production activity. Thi^ 
tA])e ()1 budgid 1 ^ illustnited subsequently in this seetion in Fig. 3. 

Selecting an Activity Base. Flexible budgets are basecl on the assumption 
that man}' cn^ls fluctuate in response to volume of j)rofluctinii or the rate of 
operations. The base unit used to measure this volume or rate is therefore of 
primary importance. In choosing this hasp unit, the objective should be to 
determine the factor with which overhead co«ts are most closely correlated. 
(See ^‘(da^^ification of ( Iverlie.id According tfi Variability’' in section on Accumu- 
lation of .Manufacturing ()Aerb(‘ad.) 

The most appropriate base unit of meaMire should not be expected to be the 
same for all comiianies hi an industry or necessarily for all departments in a 
given plant. Units of jiroduct, direct labor costs, direct labor hours, machine 
hours, or standard labor cost or hours may serve as the base unit of measure for 
producing departments. For service departments, units of measurement espe- 
cially applicable to the specific service provided may be used; for example, kilo- 
watt hours of ])Ower for a power ])lant, number of employees of departments 
served for a tiinekee])ing or payroll function, or labor and/or machine hours for 
a repair and maintenance department. In some case^^ however, it is necessary to 
measure ac1ivitif‘- of ^(‘rvice rlejiartinent- in (enus oT the combined activities of 
lirnduring department.-^. 

In expressing activity levels for control budgeting, it is common to make use 
of potential operating capacity as the 100 percent activity level and to state 
actual levels as a portion of this capacity. Thus, in a department with ten 
machines operating on a 40-hour week, the maximuiii capacity is 400 machine 
hours. Assuming a 20 percent allowance for various influences which make the 
attainment of maximum capacity impossible, the potential or practical operating 
capacity is 320 machine hours. Using this as 100 percent, other rates of operation 
can be stated either in terms of machine hours or in percentages of potential 
operating capacity of 320 hours. Thus 208 machine hours would be expressed as 
fiS percent of capacity. 
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Overhead Cost Behavior. No matter what method is used to give flexibility tn 
f)verhead budgets, it is important that studies be made of cost behaviors in rela- 
(ion to the base measuring unit. This is essential to effective analysis of historical 
costs, cost control, and cost and profit planning. For cost control, and espe- 
cially for profit planning, the costs of the future are of prime significance. In 
many cases these costs are developed by accounting and budgeting personnel 
with the assistance of engineers, economists, and operating foremen and super- 
intendents. All factors destined to affect future costs that are known to thi- 
broad group of individuals should be incorporated into overhead budgets without 
regard to historical costs. An analysis of historical cost behavior, nevcrthelesi-, 
provides important clues to costs of the future and tliii'' to proper budget figures 

The Committee on Research of the National Association of Accountants (NAA 
Research Series No. 16 , NAA Bulletin, vol. i^O) distinguishe.s three general ap- 
proaches to the measurement of cost variation with volume, as follows: 

1. Inspection of the company’s chart of accounts and assignment of costs to 
fixed or variable categories according to the type of cost represented by each 
account. 

2. Statistical analysis of previously recorded costs to determine how costs have 
varied with volume. 

3. Industrial engineering studies to determine how costs should vary'^ with volume. 

The Committee notes that each of these methods has its own fiehl of usefulness 
for the purpose and also its limitations. In actual practice it is usual to find nil 
three methods used together. 

It is usually possible by inspection of the overhead accounts to determine cer- 
tain items to be fixed or unresponsive to changes in the activity level either by 
actual nature or by accounting practice. Examples of such items might include 
depreciation calculated on a straight-line time basis, insurance and taxes on 
building and machinery, and departmental supervision. Other overhead cost'' 
'Uch as production supplies, small tools, and power consumed by production 
machinery may fall naturally into the variable cost category, since they are 
directly responsive to production activity. It is nearly inevitable that behavior 
of some overhead cost items will reflect both fixed anti variable tendencies. 
Indirect labor and maintenance provide examples of such costs. These arc usually 
classified as semi-variable. Such items should be studied individually to ascertain 
the nature of their behavior. The .study of behavior patterns of semi-variable 
costs usually takes the form of reference to past experience and industrial engi- 
neering investigations. 

Correlation of Overhead Costs with Volume. Studies of past records to 
determine the correlation of semi-variable overhead co^ts with volume are often 
made. 

Nickerson (Cn^t Accuiiiiting) points out; 

Practice varies as to the number of years of co^t history selected for study. Five 
years is a common figure, though many companies have made studies of cost rela- 
tionships for periods of ten, fifteen, and even twenty years. The purpose has been, 
primarily, to establish what might be regarded as typical or representative relation- 
ships over a period of tune. For surh a purpo.^'e it is often desirable to adjust 
historical figures by eliminating ever 5 '’ unu.'sual or noni epetitive item nf expense. Some- 
times it is even desirable to eliminate the figures for an entire year if the costs for 
that year are considered to be quite abnormal. This does not mean, of course, thal 
abnormalities are not to be expected in the future; however, if a reliable basis of 
normal experience can be established, it can be adjusted to allow for expected 
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abnormalities in a particular future period or for abnormalities that have occurred 
during a period. 

It must be granted that there are times when cDnditi()ns have so changed that the 
cost experience of previous years is markedly unsuitable ns a guide in establishing 
i*Dst standards for current or future operations. Under such conditions, it may be 
best to restrict the study of costs to a study by months of the experience for the most 
recent twelve months or to deal only with projections of future expectations with 
respect to costs. 

The scattergraph and least-squares methods of determining the fixed and 
variable portions of cost are described and illustrated in the section on Accumula- 
tion of Manufacturing Overhead, 

Tabular Budget. After all semi-variable overhead costs have been studied and 
their fixed and variable elements determined, these costs may be put together 
with strictly fixed and strictly variable overhead cost items to provide a flexible 
overhead budget. The data are often arrayed in a tabular form as illustrated by 
Matz-Curry-Frank (Cost Accounting) in Fig. 2. 

Budget Allowances for Machining Department 

Activity Base; Normal capacity, 4,000 direct labor hours 
per month = 80 percent rated capacity. 


Acct.No. Account Title 

I^ixed 

Expense 

Variable Rale 
per Direct 
Labor Hour 

01 

Indirect Labor 

$ 600 

$ .075 

02 

Clerical Help ■ 

120 

.01 

10 

Setup Men 

800 

.07 

14 

Rework Operations 

100 


28 

Supervision 

1,200 


41 

Factory Supplies 

200 

.025 


Total expenses controllable by department 




head 

^53,020 

.18 

55 

Insurance — Fire, etc 

80 


57 

Taxes — State and Local 

40 


63 

Depreciation 

500 



Total noncontrollable 

$ 620 


71 

Maintenance 

$ 600 

20 

74 

Building Occupancy 

780 

.02 

77 

Gas, Water, Steam, and Air 

540 

.21 

79 

General Expenses 

450 

.05 


Total Service Dept, (apportioned) 

$2,370 

.48 


Total 

$6,010 

$ .66 


Fig. 2. Tabular forms of overhead budget. 


Budgeted amounts for any overhead item or for total overhead cost for any 
level of operation may be determined from the budget figures shown in Fig. 2. 
Ifj for example, during the month of May the department operates 4,200 direct 
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labor hours, total budgeted overhead costs amount to $6,010 plus 4,200 hours 
at $.66 per hour, or $8,782. 

The fixed and variable grouping of overhead costs for budget purposes, a,'* 
shown in Fig. 2, provides a straight-line cost function which lends itself well to 
cost analysis. A clear understanding of limitations of this straight-line analysis 
is important. Wyer fNAA Bulletin, voJ. 38) points out that: 

Contrary to popular [■onti ol concepts, the cost inciiiTed at any given level of activity 
will differ according to which w'ay volume is ti ending ... If volume is increasing, 
costs will be incurred at any given level, the counterpart of which should not bp 
incurred when the same level is reached on the downward spread . . . To attempt to 
use for retrenchment the same flexible budget which you prepared during period of 
expansion will result in waste. 

Fixed and variable cost classifications provide a practical approach to flexible 
budgeting. It -is nevertheless true, as stated by Vatter (NAA Bulletin, vol. 35) 
that "to make judgment ... it is necessary to know something more about 
cost behavior than the simple dichotomy of variable and fixed costs.” (For fur- 
ther discussion, see "Limitations of L^sefulness of Variable and Fixed Costs” in 
the section on Accumulation of Manufacturing Overhead.) 

Colunmar Budget. In some situations many semi-variable overhead costs tend 
to change in an irregular pattern, thus ‘showing wide deviations from a straight 
line or perhaps appearing to follow a curved line. In such cases the use of a 
columnar budget or a scries of overhead budgets may be preferred. 


Department RX Month of March, 19 


Oveihrad Co'^ls 

Production (Nor 

mal Capacity = 20,000 Houm 
= 100%) 


80% 

90% 

100% 

110% 

120% 

Fixed: 






Foreman 

. . $ 300 

S 300 

S 300 

300 

$ 300 

Space charge 

800 

800 

BOO 

800 

800 

Machinpiy dcpipciatinn ... . 

200 

200 

200 

200 

200 

Semi-variable : 

SI, 300 

$1,300 

$1,300 

$1,300 

$1,300 

Indirect labor 

$ 600 

$ 650 

$ 690 

$ 760 

$ 840 

Assistant foreman 




150 

150 

Royalties 

400 

480 

550 

630 

700 

Repairs and upkeep 

300 

310 

320 

350 

3S0 

Clerical salaries 

200 

200 

240 

240 

280 

Variable : 

$1,500 

SI. 640 

Sl,800 

$2,130 

$2,350 

Supplies 

I 240 

t 270 

$ 300 

$ 330 

S 360 

Wastage 

50 

60 

60 

70 

100 

Power 

490 

540 

600 

660 

730 


I 780 

o 

□o 

S 960 

$1,060 

$1,190 

Total overhead cost 

$3,580 

13,810 

$4,060 

$4,490 

$4,840 


Fig. 3. Columnar form of overhead budget. 
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A columnar form of an overhead budget is adapted from Devine (Cost Ac- 
pounting and Analysis) in Fig. 3. Here it will be noted that semi- variable cost 
items and some variable costs change at irregular rates. Royalties, for example, 
increase $30 for a change of 2,000 hours from 16,000 to 18,000; $70 for the same 
change from 18,000 to 20,000 hours; and $80 again for a change from 20,000 to 
22,000 hours. By this sort of technique, overhead cost items may be budgeted 
in view of the best information available without the restriction of assuming a 
straight-line pattern. 

To determine budgeted overhead cost by using a flexible columnar budge ( 
such as Fig. 3, interpolation is usually necessary between budgeted activity levels. 
If, for example, operations in March are at 19,600 hours, budgeted overhead cost 
amounts to $4,010. This figure is based on an assumption of a straight-line 
pattern of cost between 18,000 and 20,000 hours, but it assumes nothing with 
regard to the pattern of cost behavior outside of this narrow range. Since 
budgeted costs increase from $3,810 to $4,060, or by $250, for an increase of 
activity from 18,000 to 20,000 hours, the rate of change is found to be $250 
divided by 2,000 hours, or 12%^ per hour. Since 19,600 hours is 1,600 hours in 
excess of 18,000 hours, the overhead cost budgeted for 19,600 hours is that 
budgeted for 18,000 hours, or $3,810 plus (1,600 hours at 12^2^1 or $200), nr 
$4,010. 

Fig. 4, adapted from McAnly (NAA Bulletin, vol. 39), shows the relationship 
between flexible budgeting and the development of an overhead rate for a depart- 
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ment. The effects of volume upon the rate may be noted. As McAnly points out: 
'The normal capacity point represents a reasonable average operating condition 
which is contemplated. The burden rate should reflect this normal operation. It 
should be set up so as to be adjustable to conform to any set of operating condi- 
tions.” 

OVERHEAD STANDARDS. Flexible budgets for overhead costs as used 
in business usually reprcf^cnt estimates of Avhat costs will be. They are in most 
cases conditioned strongly by historical costs. Overhead costs do not lend them- 
selves readily to the development of standards in the engineering sense. Never- 
theless the use of overhead budget variance information for control suggests the 
concept of standard overhead costs. 

Brummet (Overhead Costing) suggests: 

A point which has not been recognized to any great extent in practice is the need for 
engineered overhead efficiency standards to replace bench marks which are based 
solely on historical records of overhead costs. Just as in the case of matciial and labor 
costs, management should know the deviation of actual overhead costs from what 
they should have been, rather than the deviation from what they actually have been 
in the past. A knowledge of what overhead cosLs of the past have been should be only 
a partial guide for determining what they should be in the future. 

This same point is made by Wyer (NAA Bulletin, vol. 38) : 

Clearly, accurate determination of how a cost shoulil vary with volume is an 
engineering task rather than a matter of accounting The fact that adequate control 
bases cannot always readily be found for indirect costs does not force the conclusion 
that they can be controlled only through past experieni’e by a generalized, inaccurate 
control base. They, too, can be engineered. 

Normal Overhead Rates 

GENERAL FORMULA. The generalized formula for computing a normal 
rate is 

Budgeted overhead at normal activity level 

; 7 7 — : \ = normal rate 

Normal activity level 

The uses of rates so determined implement the theory of normal burden stated 
by Schlatter and Schlatter (Cost Accounting) : 

The burden attributable to a unit of product is an amount equal to the amount of 
budgeted burden per unit of activity at normal capacity, multiplied by the number of 
units of activity required to produce a unit of product. . . . The amount of burden 
attributable to a unit of product is not affected by the volume of actual or expected 
activity. If, at a normal volume of 10,000 direct labor hours, budgeted burden is 
$20,000, each unit of product is chargeable with burden of $2 multiplied by the 
number of direct labor hours required to produce one unit of product, regardless of 
the actual or expected activity. In a period in which activity is 1,000 direct labor 
hours and budgeted burden is $11,000, the burden attributable to a unit of product is 
the number of direct labor hours required to produce one unit multiplied by $2, 
not by $11. 

In determining the normal rate, activity level may be stated in terms of units 
of product, labor dollars or hours, or machine hours. Rates may be used for 
each department or cost center, or they may be applied as blanket or plant-wide 
rates. 

The term "normal” is often used loosely, that clarification of meaning of the 
term is necessary for satisfactory communication in each instance. The most 
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essential and usual connotation of “normal” is that it represents a long-term 
measurement. It may represent an average of the estimates for several years, 
or it may be a measurement of practical capacity for a period of at least one 
year. The use of “normals” always should serve to level out seasonal and some- 
times cyclical fluctuations of activity when allocating unit charges to prod- 
ucts. 

OVERHEAD ABSORPTION. USING PRACTICAL CAPACITY 
RATES. Fig. 5, adapted from Sclilatter and Schlatter (Cost Accounting), shows 
graphically the amount of overhead applied to the product at varying rates of 
activity. The horizontal axis SP rei)resents activity, with normal activity based 



RATE OF ACTIVITY IN PERCENT 


Fig. 5. Graph of overhead absorption. 

on practical operating level, at P (100%). The vertical axis PF represents 
overhead costs in dollars. The line AK marks the division between fixed and 
variable costs. Hem-c, any vertical line drawn from SP to AK shows the 
amount of fixed costs; for example, the line VI. 

The line AF represents budgeted variable costs at varying rates of activity. 
Thus, at A (zero activity), there are no variable costs, and at F (100% 
activity) the variable costs amount to $10,000. At any rate of activity, a vertical 
line erected from the line AK to the line AF gives budgeted variable costs (line 
ID shows $8,000 variable expense at 80% activity). Note that these vertical lines 
vary proportionately to the rate of activity, i.e., line ID is 80% of line KF, which 
gives the variable cost at 100% activity. 

If burden absorption rates are computed on the basis of practical capacity 
($22,000 total overhead cost divided by production a.s measured at practical 
capacity), the lines drawn vertical to axis SP and extending between the lines 
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AP and AF represent the amount of overhead applied to the product at an}- 
rate of activity. Thus, the hue MC, at 50% of practical capacity, shows MB 
($6,000) of fixed cost absorbed and JIC ($5,000) of variable cost absorbed. 
Assuming that actual overhead for a given period was $18,000 (line C/C'), when 
activity was at 50% of capacity, there is unabsorbed burden represented 
by CC' ($1,000) and UM ($6,000). The line CC' gives the amount by which 
actual overhead cost exceeded the budgeted amount; and the line UM gives th( 
amount of fixed cost which is unabsorbed due to below normal activity. 

In general the line AP constitutes the dividing line between fixed costs that 
are absorbed by the normal burden rate and fixed costs that are unabsnrbeJ anil 
therefore charged off to the profit and loss account. 

OVERHEAD ABSORPTION, USING NORMAL SALES EXPECT- 
ANCY RATES. If normal capacity based on sales expectancy is to be used a.^ 
a base for calctilating a normal burden rate, the amount of fixed overhead applied 
to the product at varying rates of activity is represented by the line AV (Fig. 5). 
This assumes that the sales expectancy rate of operations for the specified period 
is 80% of practical capacity. (In this case the normal burden rate is obtained by 
dividing $20,000, the total overhead cost represented by the distance VD, by the 
production us measured at the 80% level.) 

The total amount of overhead applied to product is represented by line.s 
drawn vertical to the axis tSP and extending between the lines AY and AF. 
Thus, the line RC (at the point of 50 percent of practical capacity) shows RH 
($7,500) of fixed cost absorbed and IIC ($5,000) of variable cost absorbed. Two 
points are significant: 

1. If a flexible budget is used, the same amount of variable cost is absorbed, no 
matter which base is used for determining the normal (for example, line HC ai 
50 percent activity). 

2. Hence the comparative effect of the two ba.ses (practical operation vs. sales 
expectancy) is felt in the amount of fixed cost absorbed. When activity based 
on practical operating level is used, the fixed cost absorbed amounts to MH; 
when activitj^ ba.sed on sales exjiect.imy l^ u^ed, RII. 

In general, the vertical distance bet^'\eell the line.s AP and AY shows the dif- 
ference between the two base.s from the viewiioint of the ajiplicatinn of fixed co.sl 
to the product. Point P represent.s the practical capacity of the department or 
plant; however, if burden rates are set on the ba.sis of point V (sales expectancy 
equals S0% activity, due to inadequate demand for product), they have the 
effect of applying to the product some of the fixed cost of unu.sed facilitie.- 

USE OF SEPARATE RATES FOR FIXED AND VARIABLE OVER- 
HEAD. The distinction between fixed and variable overhead costs is often 
carried into rate determination. To develop .separate rates, fixed and variable 
overhead costs must be .segregated in the budgets of both service and producing 
department.^. The fixed co.sts of service departments should be di.stributcd to pro- 
ducing dejiartmcnts on a basis of relative capacity, and variable overhead cost^ 
should be distributed on a basis of consumption. In this way, fixed service 
department costs remain fixed for producing departments, while the variable 
service de])artmcnt costs remain variable for producing departments. 

Blocker and Wcltmer (Cost Accounting) state: 

Instead of having a single standard overhead application rate for each production 
department, or for the concern as a whole if no departmentalization exists, it is 
possible to liave two ‘Standard rates for each department. One rate is for the allocation 
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of fixed costs; the other is for purposes of distributing the variable costs to produc- 
tion. Thus, for Department A, the following two formulas ma.y be used; 

Standard fixed overhead for Dept. A for budget period 
Standard direct labor hours for Dept. A for budget period 

= standard rate for fixed costs for Dept. A 

Standard variable overhead for Dept. A for budget prriod 
Standard direct labor-hours for Dept. A for budget period 

= standard rate for variable costs for Dept. A 

The fixed standard rate plus the variable standard rate gives for the budget period 
ihc total standard overhead rate which is to be used in computing standard unit costs 
and in absorbing overhead as a manufacturing cost. Each foreman, supervisor, and 
department head should be informed of the standard rates for variable costa applied 
Id production under his jurisdiction, and he should be given monthly reports to show 
how closely the actual variable overhead costs for hi'=! division conform with the 
standard variable overhead costs. 

Advantages of Separate Rates. There are certain advantages in the use of 
separate rates for fixed and variable overhead costs; 

1. Differential costs arc more readily determinable. 

2. Division between fixed and variable cost is carried forward into all unit cost 
computations, which is of advantage to the sales division in making bids, 
particularly where volume considerations are involveil. 

3. It aids in making cost adjustments from year to year. The variable cost rate 
is constant no matter what the rate of activity. Onct' these rates have become 
set, after a year or two of experience, they may take on the character of a basic 
standard and will not be subject to change until nr unless some mtijor change 
in technology or organization occurs. 

4. Double rates permit etusy shifting of unit rnsis from ii standard basis to a 
current budget basis. Variable unit costs are the same for any li'vel cjf activity; 
it is fixed burden which is affected by fluctuations in volume. If all depart- 
mental normals are set at the same point relative to maximum rapacity, one 
computation for total fixed overhead cost applied suffices to convert Ihe stand- 
ard unit cost for fixed overhead to any budget basis. The addilion of variable 
costs per unit yields recomputed unit costs on the new budget basis. 

5. Where two overhead rates, one for fixed and one for variable costs, are avail- 
able, costs computed at practical capacity niiiy be used for internal costing 
entries and for cost inventories, while these same costs may be modified to the 
level of the current budget for sales and pricing policy purposes. 

6. Determination and use of fixed and variable ratr'^ for overheail is an integral 
part of departmental budgetary control proi’ediire. Each day the foreman has 
an accurate knowledge of his direct labor costs, direct labor hours, or machine 
lioui's. This total, niulti]ilied by his variable rate for overhead, gives him 
information rF*garding what Ins variable co'-ts should have been. Daily cost 
control reports may be i.'^sueil on this basis. 


Standard Overhead Rates 

GENERAL FORMULA. The generalized formula for computing a standanl 
overhead rate is 

Standard overhead cosf at standard activity level ^ j j 
= 

This formula differs from that used earlier in this section for a normal over- 
head rate only in the replacement of the words “budgeted” and “normal” with the 
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word ''standard/' This distinction is often slight, but it is signiGcant. (See sec- 
tion on Setting Standard Costs for a detailed discussion of that subject.) 

STANDARD AND NORMAL OVERHEAD RATES. The terms 

"'normal overhead rate” and "standard overhead rate^' are used loosely, often 
interchangeably. In some instances the "normal rate" is established as a standard 
rate, but such is not always the case. To normalize is not necessarily the same as 
to make standard. While standard overliead rates tend to normalize charges to 
products, their essential characteristic is that they arc the result of standard 
costs and standard activity levels rather than possibly only past period aver- 
ages, estimates, or "bogey" budgets of co-ts and activity. They are based upon 
desired goals, objectives, or levels of performance. Thi> involves establishment of 
tlesired activity level and cost objectives for various activity levels. 

Nickerson (Cost Accounting), after disciis.^ing normal burden rates, states: 

Although the same types of burden rate are developed under standard costing, they 
fire often on a sounder basis, because the introduction of standard costing is typically 
one aspect of a general drive toward better management and lower costs, and greater 
thought and effort have therefore been applieil to the development of the rates. 

The distinction between normal, nonstandard, overhead rates and standard 
overhead rates is basically the same as the distinction between budgets and 
standards. Henrici (Standard Costs for Manufacturing) points out that 
budgets are used for comparisons to be sure that actual costs arc not exceeding 
expectations and that standards, on the other hand, do not neces.-arily show w^hat 
costs may be expected to be but rather what they could be if certain highly 
denrable performances were attained. In a healthy business, costs do not 
exceed budget; they do approach standard. 

Current increased concern for overhead costs and the engineering of over- 
head standards emphasizes the differences between normal rates and standard 
rates. The determination of a standard overhead rate involve'^ establishing a 
standard activity level ami standard overhead costs. The measurements of 
these two [■omponenK of a slanilard rale are somewhat interrelated. The activity- 
level base determinaliun i> u>ually decided upon first, since standard quantity and 
price factors are directly di'iiendent u])on this measurement. 

STANDARD ACTIVITY LEVEL. Concejjts used for standard activity 
levels range from that produced by a measurement of one-, two-, or three-shift 
uninterrupted production to short-term expected production. The concept 
used should reflect, in general, management V desire for full cost absorption as 
opposed to partial cost absorption accompanied by volume variance measure- 
ments. The use of theoretical or practical cajiacity as standard i^ ('quivalent to 
the use of an "ideal’’ or "‘tight" standard. The use of long-term (a series of years) 
average activity represents a normalization technique with no effort to provide 
significant volume variance information. To utsc short-term (a year or less) ex- 
pected activity may serve to normalize monthly or seasonal fluctuations, but no 
significant volume variance information is produced. 

If standard costs for production overhead are to be standard in the "good per- 
formance” sense usually applied to material and labor co.sts, the activity levels 
used should mainly reflect physical production capacity. Only in this way is com- 
plete standard cost variance information provided, and only in this way is man- 
agement kept informed of idleness costs a> a regular function of the accounting 
system. 
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Use for Cost Control and Inventory Costing. A ponflict sometimes arises in 
the use of rates based upon the same standard activity levels for both cost control 
and for inventory costing. The Committee on Research of the National Associa- 
tion of Accountants (Research Series No. 11, NAA Bulletin, vol. 29) minimizes 
this possible conflict as follows: 

IVith reapppt to overlinad the control standards are found in the flexible budget, while 
die inventory costing standard is the normal overhead rate, since cost control requires 
cDiitrollable cost at actual volume of activity, and invpntor\' costing calls for total 
overhead at normal rapacity volume. However, these arc related if the normal rate 
I'i derived by dividing the units of production at normal into the total overhead 
budgeted for this level of activity . . . With the same set of standard costs acceptable 
for both of these purposes, cost control reports can be drawn directly from the books 
and the same standard costs can be used for inventory costing. 

The concept of normal used in this quotation involves mainly a normalization of 
costs. If a full-capacity concept of standard activity level is used, it may be 
appropriate to make special adjustments in the costing of inventories. 

Standard or Normal Volume. Kohler (A Dictionary for Accountants) com- 
ments on the problem of establishing the standard or normal volume as follows; 

Establishment of the volume denominator in the rate at which manufacturing over- 
head is applied to products has occasioned much discussion in arcounting literature. 
However, there now seems to be general agreement that the following factors need 
to be considered: 

1. Practical rapacity of the plant to produce on a su'^tained basis. Allowance for 
delays, downtime foe repairs, and similar causes of nonprodiiction is made to 
the extent that they are unavoidable. 

2. Quantity of in ndiict that can be sold. Wherf' prndiiclion capacity exceeds the 
amount I hat can be sold in some periods, the objective js to choose a volume 
figure which levels the swings in sales volume over a seasonal or cyclical period. 

Revision of standard volume needs to be made for changes in production capacity, 
long-term trends in sales, and any other conditions which have a sustained effect on 
production and sales. In practice, most companies review their standard volume 
annually at the time the budget is prepared for the ensuing year. 

The normal capacity used to determine overhead cost content of standard 
product posts is discussed in the Uniform Accounting Manual for the Electrical 
Manufacturing Industry (National Electrical Manufacturers Association) as 
follows: 

To determine normal capacity, each group of like machines, bench positions, or 
assembly operations designated as a cost center should be separately listed anrl multi- 
plied by the number of annual working hours to Msccrfain the maximum man nr 
machine hours available with respect to each. Ordinarily, this maximum should be 
based upon single-shift, no-overtinip operations unless multi-shift or overtime opera- 
tions are inherent in the nature of the manufacturing process or constitute established 
practice in the branch of the industry conrerned. Normal time losses, as disclosed by 
an analysis of past experience, should then be computed for such items as vacations, 
holidays, absences, idle time, machine downtime, etc. These estimated losses are 
deducted from maximum available capacity, to establish a practical operating level. 

A normal snlp"^ forecast should then bp established, based upon the average annual 
‘‘ales for a selected period as adjusted by prnbiilile future sales trends and market 
condition's. The base period will usually range from two to five years, in order to 
ensure that the Indirect Manufacturing Expense Rates established will not be dis- 
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torted by unusually high or low levels of activity within a single year’s operations. 
This forecast should list sales by product lines and where possible by individual 
products. Each listed item should then be converted into a quantitative measure 
of the capacity required to make it, segregated according to departments or produc- 
tive cost centers where the work will be performed. 

When the requirements indicated by the sales forecast have been established, 
according to the Uniform Accounting Manual (NEMA), the available practical 
capacity of each cost center should be compared with the rpf|uirements and the 
lesser of the capacity to make and the capacity to sell should then be adjusted 
for the following conditions: 

1. Even though inanufaeLuring cajjaeity as a whole may be greater than selling 
capacity, certain productive operations may not be available in the required 
rapacity to manufacture products listed in the sales program. In any event, the 
projected sales program should be reduced to the extent indicated, and corre- 
sponding reduction made in the required productive capacity of other depart- 
ments or cost centers performing related operations on the products affected. 

2. Conversely, whilf' selling caimcity as a whole may exceed the ability to produce, 
this will not necessarily he true for all products. The practical capacity of 
operations relating lo lunclucts sold in limited quantities should therefore be 
reduced to an approjiriate level. 

it. In any case, wdien the available practical rapacity of lertain machines or 
depart nients is disi)in])uilioiiate to that of prcci'ding or subsequent operations, 
ihe capacity of all priuipment pei forming relaled operations should be reduced 
to the level of llu' limiting equipment unless it can be supplemented by sub- 
contracting 

After these adjustments have been com])letcd, the result is a compilation of net 
balanced practical capacity by cost centers or ojierations (cxjiressed in such terms 
as man hours, machine hours, or labor dollars). This then serves ns an appro- 
priate ba^'is for the establishment of indirect manufacturing expense rates. 

STANDARD OVERHEAD COSTS. A vani'ty of jiroceilure.s aiirl concepts 
are reflected in practices witli regard to the setting of standard overhead costs. 
(Overhead Vmilgets are discussed under Manufacturing Overhead Budgets in this 
section.) Oillespic (Cost Accounting and Control) states: 

Theie are snvi'ial nielhnils of setting standards for factory expense, that is, of decid- 
ing how iiiiicli the supervisor shnuld be allowed per standard direct labor hour or 
other factor for measuring volume. They vary in simplicity and scicntifir accuracy. 
The allowances may be based upon intelligent guesses, or analysis of past actual 
expenses in i elalionslup to voluiiie, or indii^'l^iial engineering studies of the same kind 
as thi' time and malnrial stanilards . . . 

Certain items of overhead such as indirect labor, power, supiilies, ami small 
tools may be studied and “engineered” in terms of both quantity and price 
factors 111 a manner similar to that used for raw materials and direct labor costs. 
Other items such as depreciation, insurance, taxes, and certain allocated costs of 
other departments do not lend themselves to such studies. In these cases the 
budget or standard costs are usually based upon historical costs, with adjustments 
for current ])lans which make costs of pa^t periods inappropriate. 

Keeping the cost control objective foremost, management should insist upon 
continuous objective study to determine what overhead costs should be and 
should build the results of such study into overhead cost standards. If this 
function is satisfactorily accomplished, overhead cost variance information will 
prove highly useful. 
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Under- or Overabsorbed Overhead Balances 

NORMAL AND ACTUAL COST DIFFERENCES. When normal or 
standard overhead rates are used to assign overhead costs to products, it is usual 
for a difference to exist between the actual overhead costs incurred and the nor- 
mal or standard overhead costs absorbed. If the actujil costs exceed the absorbed 
or apjdied rf)sts, excehS debits remain in departmental overhead accounts, and 
overhead is saiil to be underabsorbed. If actual cost^^ are less than the absorbed 
or applied co.^ts, excess credits remain in departmental overhearl accounts, and 
overhead is said to be overabsorbed. These under- or overabsorbed balances 
present problems of analysis for management control purpo'-es, as well as the 
problems of disposition within the accounts ami in the jireseiitation of financial 
reports. 

ANALYSIS OF UNDER- OR OVERABSORBED BALANCES. ^ 

ntudy of the Committee on Research of the National Association of Accountants 
(Research Series No. 13, NAA Bulletin, vol. 29) shows that while there are 
three factors which can cause overhead variances (namely, ]iroduction volume, 
production time, and spending), only the total overhead variance is developed 
on the books. Companies do not make a distinction, generally, between the 
ilifferent overhead variances m variance disposal. The analysis of overhead 
variances for cost control or other purposes i=: done off the books 

Analysis of under- or overabsorbed overhead lialance^ oftem takes the form of 
an overhead cost variance report such as that in Fig. (i. This report shows 
(1) budget variance, the detail of the deviation ol actual overhead costs from 
budgeted amounts, (2) volume variance, a calculation of the variance caused by 
deviation of the actual activity level from the normal or standard level, and (3) 
efficiency variance, a calculation of a variance caused by activity in excess of 
that required at standard efficiency. Only the fir'll two of tlie^e three variances 
can be determined if overhead rates are applied to actual labor hours lalher than 
to standard hours jirodiiced. The use of standard hnur^ produced is jiossible only 
if standards are used for the activity measure — in this situation for direct labor 
hours. (For a more detailed consideration of overhead cost variance, see the 
-ectioii on Analysis and Control of Standard Cost Variances.) 

DISPOSITION OF OVERHEAD BALANCES. The jirublem of dispos- 
ing of overhead balances in the accounts is basically one of financial accounting, 
since it involves inventory valuations and income measurement. The problem 
.should not be confused with that of variance interjiretatinn and jiresentation for 
management control of costs. No matter wdiat jirocediire is useil for (le.'ding with 
under- or overabsorbed overhead balances in tin* accounts or on financial state- 
ments, the cost accountant should make certain that significant overhead variance 
figures are brought to the attention of resiioiisible maiiageiiieiit personnel. 

A variety of practices exists regarding the disposition of iimler- and over- 
absorbed overhead caused by the use of normal or standard overhead rate'?. With 
reference to the use of normal rates, Neiincr (Cost Account iiig) points out that 
if under- or overaLsorbed amounts are computed monthly, the overapjilied 
overhead of one month may be off.'-et by the undcraiiplied in the following month, 
and vice versa. 

Therefore, according to Neiirier, many concerns carry forward the over- or 
underapplied manufacturing overhead, from month to month, handling it as 
deferred income if overapplied and as a deferred charge if underapplied. The 
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Department C 
Budget and Vaiuante Report 
Month of Mat. 19 — 


Actual direct labor hours 2.070 Overhead rate, fixed costs $ .50 

Normal direct labor hours- 2,400 Overhead rate, variable coats S .75 

Standard hours piodiired 2,000 

Variances from 

Budi^et foi Budget 

2,070 Hr. Actual Overhead (Excess Actuals) 


Fixed: 

Insurance I 60.00 S 60.00 $ -0- 

Taxcs , 90.00 90.00 -0- 

Depreciation 250 00 254.00 (4.00) 

Supervision 800 00 600.00 -0- 

Totals 11,200.00 $1,204.00 ($4.00) 

Variable: 

Indirect Labor $ 621.00 $ 684.50 ($ 63.50) 

Supplie.s 207.00 203.00 4.00 

Repair and Maintenance 310 50 316.00 ( 5.50) 

Power 414.00 480 00 ( 66.00) 

Totals $1,552 50 $1.633 50 ($131.00) 

Grand Totals $2,752.50 $2,387.50 ($135 00) 


Actual ovi'rhead costs (as above) $2,887.50 

Overhead coats applied (2,000 hr. $1.25) 2,500.00 

Overhead Underabsorbed $ 387 50 


Budget variance (unfavorable, as above) $ 135.00 

Volume variance (unfavorable) 

$2,752.50 - $2,587 50, or 330 hr. @ .50 165.00 

Efficiency variance (unfavorable) 

$2,587.50 - $2,500, or 70 hr. (® $1.25 87.50 

Overhead Underabsorbed (as above) $ 387 50 


Fig. 6. Overhead cost variance report. 

amount of the over- or underapplied overhead is closed into the Cost of Goods 
Sold account at the end of the fi.>cal period. Since some of the production for the 
period to which the over- nr underapplied overhead should have been allocated 
may still be in the work-in-process or finished goods inventories, this is not 
altogether correct theoretically. This amount is presumed not to be dispropor- 
tionately large, however, and therefore most accountants use the simpler ami 
more practical method of closing this amount into the Cost of Goods Sold 
account. 

Overhead Variances as Period Costs. If overhead cost variances are treated 
as period costs, they are either closed to cost of sales or to the revenue and 
expense summary. In line ^\^th the first alternative, the amounts are shown as 
a deduction or an addition tn co.^t of sales on the income statement. If the latter 
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alternative is used, the amounts may be shown on the income statement as 
separate deductions or additions to gross profit or as other expense or income. 

Overhead Variances as Product Costs. If it is management’s desire to treat 
overhead variances as product costs, it is necessary to adjust work-in-process 
and finished goods inventories and costs of sales. The essence of the procedure is 
to make adjustments so that inventory and cost of sales accounts will reflect the 
balances that would have been produced had actual rather than normal or stand- 
ard overhead costs been absorbed. This is usually accomplished by use of supple- 
mentary overhead rates. (This procedure related to standard costs is illustrated 
in the section on Operation of Standard Costs.) 

Overhead Variances Transferred to Suspense Account. This practice is 
customarily used for monthly closings. It produces debit or credit balances held 
in suspense which are reflected on balance sheets. If applied to annual closings, 
the procedure would involve the offsetting of underabsorbed overhead in one 
year with overabsorbed overhead in another year. The idea is to extend to an 
entire business cycle the principle applied to monthly variations in a seasonal 
business. It constitutes a logical disposition of volume variances which arise 
when a normal rate has been established on the basis of customer demand over 
a period of years in the future, particularly if the number of years chosen on 
which to base sales expectancy coincides with the span of the business cycle for 
the specific industry. 

A slight variation of the use of the suspense classification of overhearl variances 
is the practice of crediting overabsorbed overhead to a suspense account; against 
this, underabsorbed overhead is charged until the balance is exhausted. Further 
amounts of underabsorbed overhead are handled in some other manner. 

Although the practice of balancing overabsorbed and underabsorbed overhead 
against each other over a period of years has considerable theoretical justification, 
it is strongly objected to by some accountants and is seldom used. 

Usual Practice of Disposing of Overhead Variances. The Coiniiiittcc on 
Research of the National Association of Accountants (Research Series No. 13, 
XAA Bulletin, vol. 2!)) made a field study of 63 companies using standard rost^ 
and summarized their practices in disposing of overhead variances as follows: 

No. of 
Companies 


Overhead variance treated as period cost 49 

Overhead variance divided between inventory and cost of sales 10 

Loss variances treated as period cost, gain variances divided between in- 
ventories and I'ost of sales 4 

Total 63 


The Committee states: 

With a few exceptions, companies having overhead standards which are up-to-date 
cost inventories at the standard overhead rate and write off variances. Most of these 
companies review their standard overhead rates once a year or whenever it is con- 
sidered necessary because of changes in conditions. While overhead rates are 
reviewed at fairly short intervals, changes are not always made at each review. . . . 

Companies which divide overhead variances between inventory and cost of sales or 
profit and loss do so because overhead standards are distinctly out of date, because 
activity substantially above normal has resulted in overabsorption of overhead with 
the consequence that inventories are stated in excess of actual cost, or because 
managerial policy in the company calls for actual costs in the financial statements. 
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Disposition Method Dependent upon Type of Rates Used. From a theo- 
retical viewpoint the appropriate disposition of under- or overabsorbed over- 
head Lshould depend in part upon the tyj)e of overhead rate used. If the norma] 
overhead costs are estimates of actual costs and the normal activity level is ex- 
pected activity level for the year, the overhead balance at the end of the year 
should logically be closed through inventories and cost of sales. This procedure 
yields actual cost results which were approximated in the estimates that pro- 
duced the charging rates. If standard overhead eostwS and standard activity levels 
are used in determining charging rates, underabsorbeil balances may be thought 
of reasonably as results of snbstantlard activity, substandard efficiencies, and 
other unfortunate developments. This interpretation provides some justification 
for the treatment of overhead variances as period costs. 

Disposition Method Dependent upon Analysis of Variances. It is often 
suggested that/ certain price factors in standard overhead costs are not within 
management control and thus should be included in product costs at actual 
figures. This idea, along with ajiproval of rlosing of other variance figures as 
period costs, is suggested by Miller (NAA Bulletin, vol. 27) as follows: 

1. Any vaiiiini'es which aip caused by inactivity, waste, oi extravagance sliouhl 
be written off, as they represent losses. They should not be deferred by capi- 
talizing them in the inventory accounts. This wDuld include quantity variances 
on material and labor as well as idle time and ('fficicncy variances on burden. 

2. An inventory reserve account should be established and charged with part of 
the price anrl budget variances to an extent w'hich would bring the work in 
process and finished goods inventories up tn, but not in excess of, current 
market values. The res! of the price variance amounts should be written off, 
as they represimt excessive costs. In this way, the inventory accounts them- 
selves will be valued at standard cost, while the inventories shown on the 
balance sheet will, as a whole, be shown at reasonable values through the use 
of the inventory reserve aceount. In addition, losses caused by excessive costs 
and inefficiencies will be shown in the operating statement for the period in 
which they occur. 

For a discussion of the frequency of revision of manufacturing overhead 
rates, see section on Manufacturing Overhead and rrodurt Cost. 



Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct Nov. Dec. 


Fig. 7. Expected cumulative under- and overapplied overhead by months. 
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SEASONAL EFFECTS ON OVERHEAD BALANCES. Since overhead 
rates are usually established and used without change for a period of at least a 
year, a regular seasonal fluctuation of balances may be expected. Fig. 7, adapted 
i’roni Gillespie (Cost Accounting and Control), shows the expected cumulative 
under- and overapplied overhead balance over the months of a full year. This 
chart shows no balance at the end of the year. This will be the case only if actual 
overhead costs and actual activity is in exact accord with the budgeted costs anti 
normal activity used to determine the rate. Even though this could not be 
expected to happen, a tendency toward an annual rhythmic fluctuiition such as 
that shown in Fig. 7 may be anticipated. It is noted that October, November, 
December, and January arc slack months; INIarch, Ajiril, May, June, and July 
are busy months; and that Feliruary, August, and September are average months 
in regard to production activity. 

Idle Capacity Costs 

DEFINITION OF IDLE CAPACITY. Some losses due tf) irlleness ol 
workers and of plant facilities occur in the most carefully managed plant. Certain 
uf these losses are unavoidable, but excessive idle time costs represent a vital 
problem about which business management must be kept infuimed. It is the 
responsibility of the cost analyst to segregate these costs, place responsibility 
for them, and provide interpretations which will assist management in their 
control. 

Kohler (A Dictionary for Accountants) defines idle capacity as "unused pro- 
ductive potential: said of a machine, operation, or plant not in use or only par- 
tially in use; it may be variously measured, as in tons of possible or additional 
output, or in hours available for use.” 

Idle time is often distinguished from idle capacity, and its cost is sejiarati'd in 
the accounts. Kohler says that idle time is "lost time of men or machines arising 
from lack of business or of material, a breakdown of eqiiijmient, faulty sujier- 
vision, or other similar cause whether or not avoidable. In the distribution of 
labor and production-center costs, it is often accounted for in a separate oiier- 
ating-expense account and regarded as an item of overhead.” 

IDLE CAPACITY AND FIXED COSTS. Idle capacity costs are repre- 
sented mostly by the fixed charges uf owning and iiiaijitaiiiiiig jilaiit and equip- 
ment and of employing services which are not usetl at their maximum potential. 
Increased mechanization of industry and lack of flexibility in the employment 
and release of workers have introduced a constantly greater proportion of fixed 
costs to total costs. 

The Committee on Research of the National Association of Accountants (Re- 
search Series No. 16, NAA Bulletin, vol. 30) explains the relation between fixed 
costs and capacity : 

In Older to cany on a maniifarturing buainESS, it is nP[TS.sary to have buildings, 
equipment, and an organization. Some of these facilities must be acquired and kept 
in a state of readiness more or less, regardless of the volume of orders on hanrl at 
the moment. On the other hand, there are materials, labor, and services which neeil 
not be consumed unless goods are actually produced and sold. It is thus evident that 
fixed costs originate principally from the initial provision of capacity to do business, 
while variable costs represent the additional coats of utilizing the capacity to produce 
and to sell goods. 

While costs are not inherently fixed, they become so as the result of policies 
established by management and decisions made at budget conferences (according 
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to the Committee). The foJJowinff examples from this research report illustrate 
the ways in which fixed costs arise from such managerial decisions: 

1. Decisions to acquire long-lived assets or to enter long-term contracts for the 
use of facilities for manufacturing and selling result in continuing cash outlays 
(for example, rentals and property taxes) and charges to amortize earlier 
expenditures (for example, depreciation) .... 

2. Readiness to manufacture and to sell requires trained personnel ns well as 
buildings and machines. Hence in a going concern an organization of specified 
size is maintained regardless of whether or not it is fully utilized at the 
moment. Retention of at least a minimum number of employees on the payroll 
constitutes a source of fixed costs. . . . 

3. Decisions to follow certain plans or policies result in expenditures that are not 
correlated with volume during a short period of time. Many of these costs 
are incurred to obtain futuie volume. Examples ai e cxpendituies for long-range 
planning, merchandise development, research, some kinds of advertising and 
sales promotion, training and education programs, many forms of plant 
maintenance, etc. . . . 

The Committee concludes: 

Thus fixed costa are costs of providing the capacity to do business. The amount 
of the fixed costs is determined by the volume of business for which provision is 
made and also by the specific methods and kinds of facilities chosen. It may be said 
that the amount of the fixed costs is determined by the volume of business 
anticipated and by the methods chosen to handle this business, rather than by the 
volume of business actually done. 

If the full capacity provided to do business is utilized, all fixed costs are 
productive of benefits. If only a portion of the provided capacity is utilized, 
only a portion of the at tending fixed costs are productive of benefits, and the 
remainder represents cost of idle capacity. 

VOLUME VARIANCES AND NORMAL ACTIVITY. Definitions of 
idle capapity imply that, generally speaking, idleness expense is the unabsorbed 
portion of the fixed charges. Underabtorption of variable overhead is not subject 
to the same accounting procedure when standard cost methods arc employed. In 
effect, the definitions given in the preceding paragraphs make the volume variance 
a measure of cost of idlcne>s. This is correct under the following circumstances: 

1. When normal capacity is set on the basis of practical operating level. 

2. When oiierating interruptions are accurately determined, based on adequate 
scheduling and dispatching, proper functioning of internal transportation, 
proper control of niaterials, and good tool control and machine maintenance. 

Volume variances do not measure idle capacity costs when normal capacity is 
based on sales expectancy. Different formulas and procedures are used in prac- 
tice to determine idle capacity and its cost. Frequently the accuracy of the cost 
of idle capacity reported in a specific case depends on the accuracy with which 
a concern’s normal capacity has been determined and on the base used in setting 
the normal. 

Effect of Unbalanced Machines and Processes. Randlemen (NAA Bulletin, 
vol. 38) discusses the problem of normal capacity and excess capacity caused by 
unbalanced machines and processes: 

Suppose Department A has a capacity of 20,000 units and Department B has a 
capacity of 30.000 units, obviouhly an unbalanced condition. What is practical 
capacity for the Company? Suiiposc, again, that Deparliiient A has a capacity of 
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20,000 units and Department D has a capacity of only 10,000 units, and Department A 
has no other outlet for its products. Again what is practical capacity for company 
purposes? It is probable that a preponderance of companies using normal capacity 
based on ability to produce only, define "normal” as the practical capacity of the 
plant as a whole (the practical capacity of each department considered individually), 
rather than scaling it down to the department of least capacity. Primary concern is 
with total productive capacity. This practice has the efifect, characteristic of prac- 
tical capacity burden accounting, of disclosing failure to maintain maximum com- 
inorrial demand up to plant potential or to overcome equipment unbalance. Under 
it, if the practical capacity of the plant as u whole is used as the normal rate of 
activity, that portion of idle capacity resulting in unabsorbed burden, due to 
permanently idle equipment which cannot be disposed of, may be segregated from 
other idle capacity costs in the profit and loss statement and treated as excess 
capacity costs. This includes cost of maintenance, depreciation, taxes, insurance, etc., 
of all excess plant and equipment. 

On the other hand, when average capacity is used as normal rate of activity, there 
us. nf course, no problem of excess capacity as far as setting average commercial 
ilnmand is concerned. . . . the average expected idleness (including excess capacity) 
due to lack of customer demand is included in the normal burden rate and applied to 
of production. 

EFFECT OF BURDEN RATES. Churchill (NAA Bulletin, vol. 39) com- 
ments upon the variety of types of burden rates used and their relation to idle 
ca]i[icity costs. He states that the use of a burden rate based on theoretically 
available activity would allocate the productive time to the goods proiliicrd 
while the nonproductive time would be charged off as idle capacity. He adds: 

Tile use of a burden rate based on the actual activity would allocate all the over- 
head costs to production. The use of the burden rates in between results in different 
iimounts of the idle time costs allocated to production, and arc the ones most com- 
monly used in business today. . . . 

The iidvaiilagrs claimed for each rate are for the most part sound. A close exiim- 
ination wdl disclose that these advantages arise because the dilTpient rates result 
in cost dalii Miitable for different purpn.‘<i'S and not that cither rate is betinr than 
(he other. 

EFFECT OF NORMAL ACTIVITY-LEVEL CONCEPTS. The signifi- 
cance of volume variance data computed on the basis of different concepts of 
normal activity levels is discussed by Brummet (Overhead Costing) : 

The overhead volume variance, sometimes referred to as an activity variance or an 
idle time varianee, is a measure of overhead cost deviation from standard caused by 
the failure of uL'tiA’ity to reach that level which is implicit in the overheail charging 
latp. If overhead budgets are set up in terms of fixed and variable costs, the volume 
variance is usually computed as the product of the idle activity units and the stand- 
aril fixed overhead cost rate per unit. In any case, it may be computed ;ls the 
fliffercncp between the budgeted overhead for the activity level attained and the 
product of the overhead charging rate and the measure for the activity level attained. 

Brummet gives the following example to illustrate this calculation: 


1. Normal activity level 10,000 hours 

2. Overhead budget at normal activity level $20,000 

3. Overhead charging rate (line 2 divided by line 1), or $20,000 

divided by 10,000 hours $2 per hour 

4. Actual activity for the current period 8,000 hours 

5. Budgeted overhead for the activity of the current period $17,200 


fi. Volume \ ai lance Mine 5 less (line 4 times line 3)], or $17,200 

if"^^ .iFie.noo 


$ 1,200 
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Brummet obfcerves that average activity rates charge overhead costs to prod- 
ucts in an amount sufficient to include in product costs the total budgeted fixed 
overhead costvS over an extended time period. Volume variances are, in such cases, 
measures of departures from averages. They may emphasize to management 
the range of activity level variations from the mean level, but they do not show 
possible needs for improvement. They may, in fact, encourage management to 
interpret them as seasonal or cyclical fluctuations caused by artificial phenomena 
which, almost by the laws of nature, tend to work themselves out over the long 
run. Such an interpretation may prove fatal to any business. 

Average Activity Level. Volume variance^ resulting from the use of aver- 
age activity levels are nearly useless, according to Brummet (Overhead Costing). 
They do not represent deviations from bench marks which are in any sense 
standards. They are simply a result of the accounting techniques and the his- 
torical activity levels of a particular enterprise. If average activity levels are 
used to charge overhead costs to products, supplementary methods should be 
used to keep management informed of economies which can be enjoyed only by 
increased exploitation of physical and manpower facilitic'^ which give rise to 
fixed cost commitments. 

Practical Capacity Level. Bniminet (Overhead Costing) concludes that; 

In order foi volume variances to rrfletd overhead costs of idleness and, therefore, 
possible advantages to be gained from increased volume, overhead rates should be 
established at a high utilization level of plant and manpower facilities. Conceptually 
such a level might be envisaged as a 168-hour week for 52 weeks each year. Such a 
concept might, indeed, provide interesting volume variance statistics 

Since, however, there are usually substantial offs’etting costs of operating at such a 
theoretical maximum level, and since often it is management’s Hesiir to oiierate at a 
considerably lower level in spite of profit motivation, this rapai ity is seldom if evn 
used. The practical rapacity level is determined as a practical de])aiturp from this 
theoretical maximum. It makes allowances for management desires and lor in- 
evitable but not altogether iiredictablr lo'^ses of time due to produi-tinn complications, 
but it does not reflect in any way the market potential of the company’s products 
It may be explained as the level at which the company Avould operate if there were 
no problem of obtaining sales orders. It is a function of the size and capabilities 
of physical and manpower facilities. 

When the piartical rapacity concept is used in charging nverlii'ad costs to products, 
the volume variance represents a cost of unwanted idleness It is Ihe mc.'isuro of the 
failure to obtain management’s coni’ept of an optimum exploitation of fixed resources 
Here is to be found a useful reminder to managemenl In order to develoji meaning- 
ful volume variance data, a high level of aclivity (or lhat often referretl to as prac- 
tical capacity) appears Lo bp the most apinopriate activity basis far oveiluaicl co'^lmg 
nf piDibicl.N 

An inlelligent apjiroach to the subject of normal activity as it relates to volume 
variances ami lueasiirenumts of costs of idle capacity shnulrl iiirlude an awareness 
of the following points: 

1. Idle capacity inusl remain a sniiir\Nhal flexibli* concept ; it is an individual 
problem in which many special situations must be considered. 

2. Management is interesfed in idleness, its causes and costs, as well as in the 
more rr.slncterl accounting conceid of idle capacity. 

3. In many causes the voliiine \aiiani*e. or nnahsnrbrd fixed overhead, is not the 
measure of idle capacity cost. 

4. Special reports of idle equipment time and its cost, showing complete segrega- 
tion of causes, are needed. 
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5. Wide differences exist regarding the extent to which idle time costs and idle 
capacity cost should be charged to the product produced. Possibly a majority 
of cost accountants agree that excess capacity costs should be excluded from 
product cost, while the expense of maintaining a key organization should be 
included. 

CAUSES OF IDLE CAPACITY. Using a threefold classification, Church- 
ill (NAA Bulletin, vol. 39) breaks down causes of idle capacity as follows* 

1. Prodiirtion causes. 

a. Repetilnc niiichiiu- adjiiNtniPnts 

(1) Setup and cliangn over. 

(2) Repairs and adjustments 

b. Lack of materials or tools. 

(1) Internal. 

(2) External. 

c. Lack of supervision, inspection, instruction. 

d. Lack of power. 

(1) Internally produced. 

(2) Externally produced. 

2. Administrative causes. 

a. Excess plant for anticipated expansion 

b. Production balance. 

c. Special machines used for one or two jobs 

d. Nucleus or core of labor force. 

e. Some strikes. 

j. Economic causes. 

a. Seasonal. 

b. Cyclical. 

c. Indus! rial 

Production Causes. It is clear that each cause is traceable in part to poor 
organization for operation. If there is a lack of work, for example, it may be due 
to poor planning, slow or delayed engineering analysis, ])Dor routing, scheduling, 
or dispatching, or lack of sales orders. It is seldom possible to eliminate or to 
control completely those causes, but a positive knowledge of the extent of 
machine idleness and its causes provides management with something con- 
structive to work on. 

Loss of time due to any of these causes may be either entirely within or 
without the control of the factory management. Action must be based on 
proper reports. There are a variety of forms of machine utilization or idle 
machine reports. Fig. 8 shows one by Neuner (Cost Accounting). Unlike some 
.such reports, this one translates the idlene.ss into dollars and cents of loss by 
multiplying the time lost by the fixed comiionent of the burden rate. The filling 
out of such a reiiort requires some analysis of the eau^p of idleness of each 
machine. The report for each department .should be reviewed by the factory 
Miperintcndent wdth the foreman. This should aid in minimizing the causes of 
idleness in the future. This report may also serve to .“^top the purchase of addi- 
tional units of eiiuipiiient wdiich are not being utilized fully now, and in .some 
cases may stimulate management to di.spose of equipment which is shown to be 
unused fur a long period. Such reports or 'summaries thereof are helpful to the 
production scheduling department and to higher executives in planning produc- 
tion and allocating w'ork to the different departments. 

Determination of the responsibility for idle time losses is difficult. The 
"^ame factor in a given department may be due to a number of different conditions 
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lit different times. For example, idle time caused by waiting for work in Depart- 
ment 5 may be due to poor planning in the factory office, or it may be due to 
a failure to maintain scheduled production in Department 4. Further investiga- 
tion may show that Department 4 suffered machine interruptions, necessitating 
extensive repairs. This in turn may be due to faulty maintenance practice. It 
might have been due to failure of power or failure to obtain the necessary parts 
or raw materials for processing. Innumerable reasons may lie at the root of the 
idle time in Department 5. The cost analyst is therefore always confronted with 
the necessity of judging which of the many reasons or excuses offered is the real 
cause of the idle time loss. 

Administrative Causes. In this category of causes of idle capacity is to be 
found the results of many administrative decisions made at various levels of 
management. When plant additions are made, excess capacity is often provided 
for anticipated future growth. Idle capacity costs are incurred at least for a 
short period of time. The acquisition of new plant originally designed for a 
purpose different from that anticipated by the purchaser may cause excess 
capacity to exist. In order not to lose key salaried personnel and skilled wage 
earners permanently, management may be reluctant to dismiss such employees 
in periods of recession, thus accounting for idle capacity. 

The general tendencies toward enforced stability of labor within a company 
and recognition of seniority of employees contribute to the problem of idle time 
costs. In a situation where limited production is scheduled for operations re- 
quiring highly skilled workers, and as a result the oversupply of skilled workers is 
used in less skilled roles, the excess cost of this skilled labor may reasonably bn 
attributed to idleness in the limited volume operations. Administrative decisions 
to merge with other companies, relocate plants or production operations, diversify 
or retrench product offerings, or to automate operations may cause at least 
temporary idleness cost. 

Although much of the cost of idle capacity resulting from administrative 
causes is based upon prudent actions of responsible personnel, it is nevertheless 
important that management be informed of its nature and amount. 

Economic Causes. When the demand for certain goods is seasonal, as in coal, 
ice cream, furs, and even automobiles, production cannot be evenly distributed, 
especially where there is danger of deterioration or where carrying charges for a 
large stock are too great. Unused capacity can be reduced sometimes by taking 
on other seasonal products whose peak demand coincides with the slack seasons 
of the first product. Examples of such cases are the combination of milk and ice- 
cream iirndiiction, the sale of coal and ice, or the manufacture of steel toys by 
an automobile stamping company. 

Cyclical fluctuations are similar to seasonal fluctuations, but they exert their 
influence over longer periods of time. As with seasonal fluctuations, management 

limited in the control which it can exert over this uneven nature of demand for 
products. Some benefits may result when effective long-range planning includes 
an active sales and product policy. 

Seasonal and cyclical fluctuations make more difficult the task of the cost 
analyst in interpreting the results of operations. He must keep in mind the 
extent to which results are affected by these phenomena and make mental if not 
actual adjustments for them. 

Under the heading of industrial causes come those idle time losses due to 
general shifts in demand, producing overcapacity in some industries at a given 
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time. Also, relocation of companies and industries caused by change of Jocation 
of raw materials, population movements, changes of transportation means or 
faciJitieSi or changes of need for proximity of a favorable labor market often 
create overcapacity. 

SEGREGATION AND ACCUMULATION OF IDLE CAPACITY 
COSTS. The ultimate aim of the production man is to eliminate idle time 
costs; failing that, to place responsibility for them and to minimize them. Since 
idle time is caused by a number of different factors, it is necessary to determine 
which factor is causing the idleness in a particular case. Once this is known, 
management is in a position to take intelligent action to eliminate or reduce the 
idleness. This is not likely to occur if all idle time losses are lumped together, with 
no indication as to how much is caused by each of the many different factors, 
such as lack of sales, poor scheduling, and machine breakdown because of poor 
maintenance, * 

Blocker and Weltmer (Cost Accounting) outline a useful method for the 
segregation of idle time costs. They advocate classification of idle time as a 
separate factor in daily time tickets : 

Each ticket should sliow the amount of time expended on each production order, 
the time consumed in performing indirect labor as a regular or special assignment, 
and the hours of nonproductive labor or idle time If idle time is a normal condition 
of plant operation, the following entries are made when the indirect labor payroll, 
claasihed as to indirect labor and idle time, is distributed : 


Entry in general ledger : 

Factory Overhead control $. . . . 

Payroll control S 

Entry in subsidiary records: 


Charge appropriate departments in the standing order for indirect hibor; charge 
the appropriate departments in the standing order for idle time. 

A separate standing order is maintained for idle time so that executive attention i'^ 
directed to the idle time factor and to the depaitment responsible. 

Idle time due to abnormal conditions beyond the control of the production 
division, however, should be treated as a general profit and loss charge, accord- 
ing to Blocker and Weltmer (Cost Accounting). They cite as examples a strike, a 
lockout, fire, wind, or water damage, any one of which may require the main- 
tenance of a skeleton force of workers even though there is no immediate produc- 
tive work to be done. 

RESPONSIBILITY FOR VOLUME VARIANCES. The Committee on 
Research of the National Association of Accountants (Research Series No. 12, 
NAA Bulletin, vol. 29) states: 

Volume variances are rather commonly viewed as the result of outside cireuiiibtancca 
over which the business has no control. While this may be true to a certain extent, 
it would seem that it is the function of management at the over-all planning and 
policy-making level to seeiire a proper balance between production facilities and 
sales in order that losses from nonutilized capacity may be kept at a minimum. For 
this reason some companies consider top management responsible for volume vaii- 
ances. Such control is necessarily a long-range problem, and a volume variance in any 
given period may bp something over which little direct control can bp exercised. 

In the course of this Committec^s study, a few companies reported exception^ 
to the general attitude toward volume variances. These exception^ di^clo'^e a 
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field where some immediate control over volume variances may be possible. 
I'ractice of these companies is summarized below: 

Company No. 1: The sales manager is considered responsible for volume vari- 
ances, since he is expected to obtain the volume of business used in establishing 
the standard overhead rate. 

Company No. 2: Departmental supervisors are held responsible for idleness due 
to machine breakdowns, failure to have materials cr operators ready, and similar 
causes of delay in the factory. 

Company No. 3: A manufacturer of office machines has a production stabilization 
program whereby the factory works at a steady rate and product is accumulated 
in inventory during seiisonal periods of slack sales. The production planning 
department is held responsible for volume variances in production, since such 
variances result from faulty planning of operations. 
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Nature of Job Order Costing; 

PURPOSE OF SYSTEMS. Some manufacturing companies produce one or 
more standard products for stock. Their manufacturing processes are firmly 
established, and work flows continuously through the processes. Such companies 
want to know the production costs of each process. They employ a process cost 
system to get this information. Other manufacturing companies are not engaged 
in producing goods for stock. Instead, they engage in production only when they 
receive an order from a customer. No tw’o orders arc necessarily alike, nor do all 
orders always pass through the siime manufacturing processes. Consequently, 
cost information must be accumulated for each order or job. The system of 
accounting that provides information in this way is called a job order cost 
system. 

There is one exception to the foregoing. Some companies which produce stand- 
ard stock products manufacture their products in separate, clearly distinguish- 
able batches or lots. When the cost of producing each batch is of importance in 
a given case to management, the company may elect to employ a job order cost 
system as the most satisfactory means whereby such information on batches or 
lots may be obtained. 

The problems involved in combining material, labor, and manufacturing over- 
head costs in job order situations are dealt with in this section. The sections un 
Materials and Labor Costs, and the four sections on Manufacturing Overhead, 
discuss in detail the methods of treatment of each of these three elements of 
manufacturing cost. 

DEFINITION. Kohler (A Dictionary for Accountants) defines job order 
costing as follows: 

... a method of cost accounting whereby cost ia compiled for a specific quantity of 
product, equipment, repair, or other service that moves through the production 
process as a continuously identifiable unit, applicable material, direct labor, direct 
expense, and usually a calculated portion of the overhead being charged to a job 
order; distinguished from process costing. 

The terms specific order, production order, job lot cost system, job costing 
(or lot costing) are often used as synonyms for job order costing. Anthony 
(Management Accounting) makes this distinction: 

A pure job cost system is one in which the costs are collected for each individual 
job worked on. A “job” may mean one unit of product (e.g., a turbine or a house), 
or it may mean many units of identical or similar products covered by a single 
production order, e.g., books or shirts. When the job consists of more than one unit 
of product, the system is often called “job-lot costing” or simply "lot costing.” 

1M 
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Vance (Theory and Technique of Cost Accounting) describes the job ordei 
method as follows: 

Job order cost accounting is used where the cost of separate jobs is wanted. Jobs 
are kept separate and their costs separately compiled where the materials and work 
done vary from job to job, and especially where several different jobs may be worked 
on at the same time. The important condition for use of job order costs is that 
individual jobs be separately identified in the operating departments. This may be 
done even where the product is uniform, but the method is used mostly by concerns 
which make a variety of assembled products. Job costs are used in construction and 
by custom shops which manufacture to the customer’s specifications. They are also 
used by many concerns manufacturing for stock. 

JOB ORDER INDUSTRIES. Among the industries that employ job order 
cost systems are; asphalt paving, construction, foundry, furniture, hardware, 
heavy machmopy, luggage, machine shops, paper and paper products, printing, 
rubber goods, shipbuilding, textile finishing, and toys. 

JOB ORDER COST TRANSACTIONS. Vance (Theory and Technique 
of Cost Accounting) illustrates the use of separate work-in-process accounts 
for each clement of cost in the flow chart of job order cost accounting given 
in Fig. 1. 


Materials 



ond Loss Account 


Fig. 1. Flow chart of basic general ledger procedure for job order cost accounting, 
using multiple work-in-process accounts. 
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In order to illustrate the basic mechanics of a job order cost system, trans- 
actions for a hypothetical company are given here and are posted directly to ledger 
accounts. 

System Case. The Lins Manufacturing Company, which builds machine tools 
for special purposes in accordance with customers^ specifications, begins the month 
of January with raw materials and supplies (stores inventory) of 850,000, and 
work in process of $75,000 (consisting of Job No. 1743 of $40,000, Job No. 1747 of 
S23,000, and Job No. 1749 of $12,000). During January, the following trans- 
actions occurred; 

1. Materials and operating supplies of $45,000 were purchased and received. 

2. Production orders were issued for Jobs Nos. 1751, 1752, and 1753. 

3. Gross earnings of all personnel engaged in manufacturing activity were $220,000 
for the month, exclusive of the Company*s contributions of $4,950 under the 
Federal Insurance Contributions Act and $6,600 for unemployment taxes, both 
federal and state. 

4. Total material requisitions during the month were $40,000, of which the follow- 
ing amounts constituted direct materials used on jobs: 


Job No. 1743 None 

1747 $ 2,000 

1749 6.000 

1751 10,000 

1752 9,000 

1753 B.OOO 


Total $35,000 


The remaining $5,000 was indirect material. 

5. Upon analysis, time tickets of all manufacturing personnel revealed that the 
salary cost for the month applicable to the various jobs was: 


Job No. 1743 $ 20.000 

1747 30,000 

1749 40,000 

1751 35,000 

1752 25.000 

1753 20.000 


Total $170,000 


Supervision and indirect labor amounted to $50,000. 

6. Manufacturing overhead was charged to production at the rate of 50% of direct 
labor cost. 

7. Depreciation and other manufacturing costs were $21,000. 

8. Unused materials of $500, requisitioned for Job No. 1751, were returned to 
stores. 

9. Three jobs were completed, shipped, and billed, as follows; 

Sales Price 


Job No. 1743 $ 95,000 

1747 80.000 

1761 75,000 


$250,000 
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Solution. These transactions are set up in the following ledger accounts; 

GENERAL LEDGER ACCOUNTS 


Raw Materiala and Supplies 

Balance Accnunt (for sundry accounts) 

Bal. 

$50,000 

(4) 

140,000 

(9b) 

1260,000 

Bal. 

6125,000 

(1) 

45,000 





(1) 

45.000 

(8) 

500 





(3) 

231,550 

55,500* 

95,500* 





(7) 

21,000 






172,500* 

422,550” 


Work in Process 











Manufacturing Pavroll 

Bal. 

$ 75,000 

(8) 

6 500 









(4) 

35.000 

Oa) 

202,000 

(3) 

$220,000 

1 (5) 

$220,000 

(5) 

170,000 


202,500* 





(6) 

85,000 


Manufacturing Overhead- 

-Actual 

162,600* 

365,000* 









(3) 

6 11,550 




Cost of Goods Sold 


(4) 

(5) 

5,000 

50,000 



Oa) 

1202,000 1 



(7) 

21,000 

87,550* 




Sales 


Manufacturing Overhead — 

Absorbed 



(9b) 

1250,000 



(6) 

6 85,000 



WORK-IN- 

•PROCESS ledger: job 

COST SHEETS 




Job No. 1743 


(Z) 

Job No. 1751 


Bal. 

S4D.000 

(9a) 

670,000 

(4) 

$10,000 

(8) 

6 500 

(5) 

20,000 



(5) 

35.000 

(9a) 

62.000 

(6) 

10,000 



(6) 

17,500 




S70.000 


670,000 


$62,500 


662.500 


Job No. 1747 


(z) 

Job No. 1752 


Bal. 

$23,000 

(9a) 

$70,000 

(4) 

$ 9,000 



(4) 

2,000 



(5) 

25,000 



(5) 

(6) 

30,000 



(6) 

12,500 



16,000 




646,500- 




670,000 


670,000 





Job No. 1749 


(z) 

Job No. 1753 


Bal 

112,000 



(4) 

6 8.000 



(4) 

6,000 



(5) 

20,000 



(5) 

40,000 



(6) 

10.000 



(6) 

20,000 

678,000* 




638,000* 




Pencil footings and balances. 
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Lins Manufacturing Company 

GENERAL LEDGER TRIAL BALANCE 

January 31, 19 


Raw Materials and Supplies $ 55 500 

Work in Process 162,500 

Cost of Goods Sold 202,000 

Sales - ■ J250.000 

Balance account 172,550 

Manufacturing Payroll 

Manufacturing Overhead — Actual 87,550 

Manufacturing Overhead — Absorbed 85,000 

Totals 1507,550 $507,550 


Lins Manufacturing Company 

PROOF OF JOB POST SHEETS 

January 31, 19 


Job No. 1749 $ 78,000 

Job No. 1752 46,500 

Job No. 1753 38,000 


Balance in Work-in-Process control account $162,500 


Comments on Solution. Inasmuch as the purpose of the illustration is to 
indicate how production accounts are interrelated in a job order cost system, 
debits and credits to nonrelevant accounts were posted to a single balance 
account in order to maintain debit-credit equilibrium. Comments on selected 
transactions are: 

Transaction 2 : Copies of production orders are sent to the accounting de- 
jiartment to advise it of scheduled production so that cost sheets can be set up 
to receive forthcoming manufacturing costs. 

Transaction 3: Social security taxes paid by the Company are charged to 
manufacturing overhead in this illustration, although a strong case may be made 
for charging them to manufacturing payroll. If this alternative is employed, its 
effect upon the rate of manufacturing overhead should be noted. By increasing 
direct labor cost, which in this illustration is the base for application of manu- 
facturing overhead, and by decreasing the amount of manufacturing overhead 
costs, a lower rate nf application would result. 

Transaction 4: Materials and supplies which are identified as applicable to 
•specific jobs are called direct material and are chargeil directly to the jobs to 
which they relate (in this ease $35,000) The remaining materials anil .suiiplies 
(or indirect material) are charged to manufacturing overhead (often called 
factory burden, factory service, or factory overhead), but they ultimately get 
charged back to jobs when the manufacturing overhead is distributed. 

Transaction 5: The difference between the manufacturing payroll of $220,000 
and the direct labor of $170,000 represents indirect labor and supervision not 
directly attributable to any one job. It is charged to Maniifaeturing Overhead — 
Actual in the same manner as indirect material. 

Transaction 6: On the theory that manufacturing overhead is roughly pro- 
])ortinnal to labor co.'^ts charged to jobs (not always the case), direct labor cost 
WR"? selected at the beginning of the month as a basis upon which manufacturing 
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overhead could be applied currently to job cost sheets. Since it was estimated 
that total manufacturing overhead would be one-half of total direct labor costs, 
a rate of 50% was established. Accordingly, for every dollar of direct labor 
charged to a job, 50 cents of manufacturing overhead is charged. Although de- 
pendent upon estimates, this technique enables manufacturing overhead to be 
accumulated on jobs on an up-to-date ba^is. Otherwise, job costs would not be 
available currently. 

Transaction 9: Since each job is the result of a special customer’s order, it is 
shipped directly to the customer when completed. Therefore completed job costs 
f9a) are charged directly to Cost of Goods Sold instead of to Finished Goods In- 
ventory, although it would not be wrong to ‘'wash” all completed production 
through Finished Goods Inventory. The price billed to customers, $250,000 (9b), 
is, of course, credited to the Sales account and (in this illustration) debited to 
the Balance accpunt in lieu of Accounts Receivable or Cash. 

GENERAL PRINCIPLES. When viewed in their entirety, most job order 
cost systems are very much alike. All manufacturing costs arc capitalized until 
a finished unit is sold. Then the costs identified with that unit are transferred to 
a cost-of-goods-sold account so that they mav subsequently be matched against 
sales revenues in the process of measuring periodic income. This basic principle 
is often obscured by masses of detail and misleading account captions. 

In a job order cost system, as in other systems, three elements of manufac- 
turing cost — direct material, direct labor, and manufacturing overhead — are 
recognized. None of these elements is an expense when its cost is incurred initially. 
The incidence of cost is actually an exchange. For example, the salary paid to a 
drill press operator involves a reduction in cash and an increase in work in 
process because of the value that the operator has added to the product. Bv the 
same token, depreciation on the drill press is an exchange. A portion of the 
machine’s service capacity is used up in adding value to goods that are being 
produced. One asset, work in process, increases; another asset, machinery, de- 
creases. 

Inasmuch as direct material and direct labor costs are charged to work in 
process, there is less confusion and misunderstanding over them than there i'^ 
with manufacturing overhead. Manufacturing overhead consists of a variety of 
manufacturing costs that have one thing in common. Each, either by its nature 
or by virtue of prohibitive accounting cost, cannot be identified with a specific 
lot of production. As a result, all are dumped into a common melting pot, manu- 
facturing overhead. The mix that results is then charged to work in process and 
distributed to the various jobs that are being jirnduced. Because of the hetero- 
geneous nature of manufacturing overhead, management of a company is inter- 
ested in ascertaining its various components, both a‘=! to kind and amount. 
Consequently separate accounts arc kept on the books for each component 
Unfortunately these accounts arc often labeled as expense accounts (such a^ 
depreciation expense or insurance expense) when, in fact, they are not. All manu- 
facturing overhead finds its way back to the inventory of work in process. 

Variations in individual job cost systems may be due either to the extent to 
which accounting refinements are emploj'ed in an effort to get more meaningful 
costs or to the manageinent philosophy adopted with respect to certain kinds of 
costs. When different job eo^t systems are compared, these considerations are 
responsible for producing variations in costs of individual jobs, variations in 
total inventories (both work in process and finished goods), and variations in 
costs of goods sold. 
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System Requirements 

PRODUCTION PLANNING DEPARTMENT. Since each job has its 

own characteristics that cause it to differ from other jobs, analysis is necessary 
m order that production can be planned and scheduled in the most efficient way. 
The department responsible for such planning and scheduling is the engineering 
department, sometimes called the planning, production planning, or produc- 
tion planning and control department. This department, upon receipt of a 
customer’s order, prepares blueprints (if not furnished by the customer), deter- 
mines required materials, schedules the work through the plant, and issues a 
production order. It also furnishes, in cooperation with the accounting depart- 
ment, cost estimates that are the basis of bids for prospective orders. 

PRODUCTION ORDER. March (Cost Accounting) defines production 
orders, or factory orders, as simply . . instructions to shop personnel to do 
work.” Production orders vary from oral instructions in the smallest of plants to 
detailed written instructions that may contain: 

1. Date the order was prepared. 

2. Job order number. 

3. Description of the items to be produced. 

4. Number of units to be made. 

5. Date work is to start. 

6. Date work is to be completed. 

7. Required materials (material requirements may be itemized on a separate 
bill of materials). 

8. Sequence of manufacturing operations (this information is sometimes placed 
upon a route slip, or a move ticket, that accompanies the work through the 
plant). 

9. Authorization signature. 

In addition, the production order may be accompanied by written instructions, if 
it is necessary to elaborate on any phases of production, and by detail drawings. 
A copy of the production order is sent to the accounting department in order for 
that department to set up a job cost sheet upon which production costs will later 
be accumulated. To ensure accurate cost accumulation, each production order 
preferably is limited to the production of only one kind of item. Lang-McFar- 
land-Schiff (Cost Accounting) illustrate a production order or route sheet in 
Fig. 2. 

JOB ORDER NUMBER. The production planning department assigns to 
each production order a number that is called a job order number. This number 
is the identifying means whereby direct costs relating to a production order (or 
job) are reported to the accounting department. Although the job order number 
assigned to a given job may be merely the next unassigned number in a series of 
consecutive numbers, it may be elaborated on by adding code numbers or letters 
to reveal additional information about the job. For example, Walsh (NAA 
Bulletin, vol. 38) states: 

. . . The class code number summarizes the following information: the first two 
digits signify the type of work printed (i.c., dress goods, shirtings, pajamas, etc.), the 
third digit indicates whether the cloth has been printed on one side or both sides, the 
fourth digit designates the basic cost per yard for printing, the final digits, following 
the dash, represent the price class. 
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BILL OF MATERIALS. This is a complete list of all the materials requireil 
to produce a given job. The form illustrated in Fig. 3 is on tracing cloth which 
permits blueprint duplication. The last three columns are blacked out on the 
tracing so that they appear white on the blueprint and therefore are available for 
posting costs. 

Bills of materials may expedite issues of materials by serving as substitutes for 
material requisitions. Like material requisitions, they are authorizations to the 
storeroom to issue required material. Four copies may be prepared, as follows: 

1. Copy for storpskeeper 

2. Copy for accounlmg ilepai tiiipiil (l)al!^Ill•e-()l-^lolp^ cleik and cuhl clerk). 

3. Copy to accompany production order. 

4. Copy for files of production planning or cngini’pring department. 

A bill of materials is also used in detcrniiiiing material costs of a proposed 
order. It is sent to the balance-of-stores clerk, who notes unit costs on it for the 
purpose of determining total material cost. If certain materials are not in stores, 
the bill of materials is sent to the purchasing deiiartment for the required cost 
data. This procedure also serves to alert the purchasing department to the pos- 
sibility of having to obtain certain materials in the near future. 

STANDING ORDERS. Since all direct costs in a job order cost system are 
accumulated by number (the job order number), it is convenient to identify 
indirect manufacturing costs by number as well. A set of standing orders may 
be established for this purpose. The standing orders are simply numbers assigned 
to individual manufacturing overhead accounts. The sheets that comprise the 
subsidiary ledger for manufacturing overhead often come to be called “standing 
orders.” The number of standing orders depends entirely upon the extent to 
which manufacturing overhead is analyzed. The term is also used to indicate 
an order for the performance of broad classes of work that must be carried out 
regularly, such as the maintenance or repair of property. In process cost account- 
ing, the term "standing order” may be used in lieu of standing production 
order, which is the authorization to the factory to engage in continuous produc- 
tion of a standard item. 
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COMPLETED PRODUCTION REPORT. When a job is completed, the 
accounting department must be advised if it is to prepare a completed job report 
(see discussion on Reports in this section) . The foreman or a shop clerk in the last 
department through which a job passes must fill in a completed production report 
(Fig. 4). In some cases this information may be noted on the production order, 


Completed Production Report Date. 

Job No. Dept. 

No. of units completed 

Remarks 


Signatuic 


Fig. 4. Form of completed production report. 

which may be routed via the accounting department. In plants such as printing 
plants where overruns are common, the number of units actually produced will 
rarely agree with the quantity stated in the production order. 

Accounting for the Elements of Cost 

OBJECTIVE. The primary objective of a job order cost system is to charge 
correctly the three cost elements of direct materials, direct labor, and manufac- 
turing overhead to the individual job orders. Charging direct materials costs is 
not very difficult because materials withdrawn from stores for a given job can be 
measured with reasonable precision. Charging direct labor costs is more difficult 
because of problems and complexities inherent in any timekeeping system. 
Charging manufacturing overhead costs requires careful analysis to ensure that 
they will be allocated to individual jobs on an equitable basis. 

MATERIAL COSTS. In dealing with material charges, a definition of direct 
materials is necessary. Gillespie (Cost Accounting and Control) says, “A direct 
material is one which (a) is identified with a particular product and (b) is 
feasible to measure and charge to the cost sheets for particular production 
orders.’^ With respect to condition (b), he further states, "Indirect material is 
identified with particular units of product, which it is not considered feasible to 
measure and charge to the cost sheets of specific production orders.” Thus, 
indirect material is charged to manufacturing overhead instead of to job cost 
sheets. The justification for carrying some identifiable material as indirect is 
based on the fact that the more detailed accounting handling required for direct 
materials is more expensive than for indirect materials. Therefore many mate- 
rials of trivial cost are classed as indirect merely because any benefit derived from 
classifying them as direct would not justify the increased cost of accounting. 

In addition to the foregoing conditions, there are other materials and supplies 
used in production that are not identified with specific production. Gillespie 
(Cost Accounting and Control) says, "... there are certain physical goods. 
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known as factory operating supplies, which are used as and when production 
takes place but which do not actually go into the product.” Like indirect mate- 
rials, operating supplies are charged to manufacturing overhead but for a differ- 
ent reason. They are not identifiable with specific items produced. 

Circumstances are sometimes such that material which has all the earmarks of 
being direct is treated as indirect and is charged to manufacturing overhead. 
Arnold (NAA Bulletin, vol. 35) cites a manufacturing overhead rate of 145% in 
one department in comparison with 320% in another department within the same 
company. He explains: 

. . . the major difference ... is that, in the latter burden renter, material is charged 
to one of its overhead accounts. There is a special reason for so treating material in 
this department. The net effect of the standard minute system used in the wage 
incentive plan is to create a direct correlation between the length of time the operator 
has the spray gun trained on the part and the amount of money he is paid. Hence 
the direct labor dollar serves as a convenient basis for the distribution of this type of 
material cost. 

This case illustrates how a saving in accounting cost is achieved without affecting 
the accuracy of cost data. 

Material Requisition. Although bills of material (Fig. 3) may be the media 
through which required materials are issued to jobs, there are circumstances 
under which jobs require additional materials. When these materials are issued, 
a material requisition is prepared (see section on Materials). This form is also 
used to record issues of operating supplies. It must provide space for indicating 
either the job order number or the standing order number. Issues that are to be 
charged to different job or standing orders should not be recorded on the same 
material requisition. 

Material Credit Slip. If the wrong kind of material is delivered to a job or if 
material is left over after completion of a job, it must be returned to stores. 
Record of the return is made on a material credit slip which is similar to the 
material requisition. Because of this similarity in appearance, it is often printed 
on paper of a different color. 

Costing Material Requisitions. In situations where a job order cost system 
is expected to provide daily cost information, the method of costing material issues 
requires careful thought. Oftentimes material costs are delayed because a method 
like the weighted-average method creates a bottleneck at the point of recording 
unit costs on material requisitions. For simplicity and expediency in costing, 
nothing equals standard costs because they remain as predetermined constants 
over a period of time. 

Posting Material Costs. Bills of material and material requisitions are sent 
from the storeroom to the balance-of-stores clerk. The latter inserts unit costs 
on both bills and requisitions, makes extensions, and credits the proper stores 
cards for the cost of materials issued. 

Bills of material, material requisitions, and material credit slips (which are 
treated as deductions) are analyzed and totaled daily. A daily summary is 
entered in the material issues journal, illustrated in Fig. 5. The monthly totals 
in this journal are posted to the general ledger as follows: 


Dr. Work in Process $28,976 21 

Dr. Manufacturing Overhead 371.06 


Cr. Materials and Supplies 


$29,347.27 
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Work In 
Process, Dr. 

Manufacturing 
Overhead, Dr. 

Materials, Cr. 

Jan. 

a 


$ 

$ 1,742.56 


mSt 



713.60 





31 

972.38 

r 

972.38 



$28,976.21 

$ 371.06 

$29,347.27 








Fig. 5. Material issues journal. 

Careful consideration must be given to the Miiiouiit of rletail that is to be posted 
to job cost sheets. If reference is made frequently to job cost sheets for the pur- 
pose of obtaining detailed material information, then the cost clerk should post 
materials in itemized detail to them. If not, roiiMtliuable j^o'^ting time will be 
saved by sorting bills of material, material requisitions, and material credit slips 
by jobs. The cost clerk will then post only one figure to each job cost sheet for 
the issues of any given day. As regards charge^ to manufacturing overhead, 
material requisitions may be posted daily to subsidiary ledger accounts, or 
they may be accumulated during the month for sorting and posting once at the 
end of the month. The latter procedure will save time and not add significantly 
to the month-end work load if the requisitions are not too numerous. 

LABOR CHARGES. In any cost system, payroll accounting falls into two 
distinct parts. The first involves comjnitation of gross pay earned by each em- 
ployee and subsequent payment (see section on Labor Costs). The second in- 
volves analysis of the total payroll in oriler to di‘^tribllte labor costs to appropri- 
ate accounts. In a job order cost system, cost distribution involves considerable 
detail and numerous problems. Woosley (NAA Bulletin, vol. 30), states, "The 
time-keeping department is really the backbone of a good cost system." lie also 
says that, ". . . unless we know just how much time and money is spent on each 
job and on each operation, we cannot hope to have accurate cost information." 

Direct Labor vs. Indirect Labor. Only that portion of manufacturing labor 
cost, which is classed as direct, is charged to job cost sheets. The remainder, 
indirect labor, is charged to manufacturing overhead. The principle underl 5 dng 
this division into two classes is the same as the one that was cited earlier in 
connection with materials. Neuner (Cost Accounting) defines direct labor as 
follows: "Direct laborers arc those actually working on the article manufactured 
in such a manner and for such a length of time that the cost of their labor can 
be identified economically wdth a specific job lot of goods.” 

Care is necessary to avoid misunderstanding in the use of the words “direct” 
and "indirect” in connection with the classification of indirect labor. Some em- 
ployees, such as power plant personnel, work in only one cost center. Since the 
cost of their labor cannot be identified with specific lots of production, it is clashed 
as indirect labor. Although this cost is charged to manufacturing overhead, it is 
identifiable with a specific cost center, and consequently it is a direct cost of that 
center. A play on words could identify this cost as direct, indirect labor. Other 
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employees, like the plant manager and his assistants, are not identifiable with 
specific cost centers. Their time is prorated to the various cost centers as indirect 
costs of the centers. 

Problems of labor classification are common in job order industries. This is 
illustrated by the following exchange from an NAA discussion forum on job 
order industries at an annual convention of the National Association of Account- 
ants (NAA Bulletin vol. 37) : 

“When is the line drawn to separate direct from indirect labor?” a member of the 
printing industry asked. His actual problem was whether to consider the labor of 
“washing up” a pre.ss when going from a job in black ink to a job in colored ink, as 
direct or indirect. One response to the question was that such labor is considered 
direct and charged to the previous job. . . . 

Clock Cards. Clock cards are an integral part of many cost systems. They 
constitute the attendance records of employees, thus being significant in computing 
gro.ss earnings. 

Time Tickets and Time Cards. In order to know exactly how much time is 
spent on individual jobs or operations, a record must be made at the point of 
production and sent to the accounting department. Neuner (Cost Accounting) 
says, 'To collect this information systematically for workers on an hourly wage, 
two forms have been devised. These are the individual job time ticket and the 
daily job time report. The sime re.sults arc obtained from the use of each.” 

Unit of Time Measurement, In a job order industry, an employee may work 
several days on a given job or he may work on many jobs in the course of a given 
day. In order to reduce clerical detail, some companies do not attempt to report 
lime in exact minutes but in terms of arbitrary units of time. Devine (Cost 
Accounting and Analysi.s) writes: 

Keeping workers’ time in the factory and on spcrific jobs seldom requires that the 
exact number of minutes lie used Some firms are satisfied to keep job time to the 
nearest fifteen minutes Pei haps one of the most convenient methods is to use the 
decimal system, i e., units of six minutes. . . . Job time dorks are often designed 
to record the time in tenths. Tln>p recorders shift at the end of each six minutes. 
Some error is introduced when jobs are started and stopped at different points along 
the six-niiniite intn^als. It is pDS^sible, for example, for a job to get almost two 
units of service w'hile being charged for Dnl3' one unit, while another job may be 
charged for two units when the actual lapsed time is only slightly more than six 
minutes. 

Vacation Time. World War II revealed a flaw in the cost systems of many 
job order industries. It wa^ the practice to charge vacation time to manufacturing 
overhead. With the emj'ihasi^ on production, many vacations were deferred until 
cessation of hostilities. Then, heavy charges for vacations, combined with cur- 
tailed production, pushed overhead rates up to meaningless heights. This also 
indicated that past production co.sls had been understated. 

Where workers receive jiaid vacations, it should be recognized that they will 
work on various jobs for, say, 50 weeks in the year hut receive pay for 52 weeks. 
Unless industry conditions practically guarantee that vacations will not be de- 
ferred and that they will be spread evenly over the year, vacation time should 
not be treated as manufacturing overhead. In.stead, it should be accrued. The 
accrual of vacation time should be charged as part of the labor cost and 
credited to a liability account, which is charged later when workers take their 
vacations. 
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Bonuses. Some wage plans provide workers with bonuses when they arr 
engaged on assignments that require extra effort, are distasteful, or are hazardous. 
Certain work may be classified as dirty work for which there is an extra hourly 
bonus. Riggers may receive bonuses for time worked over a given height from 
ground level. Such bonuses are extra costs that are properly chargeable to the 
job that is responsible for them. 

Overtime Premiums. Neuncr (Cost Accounting: Principles and Practice) 
points out that some firms . . exclude all overtime premium payments from 
the cost of manufacturing . . He continues, “The obvious reason for this is 
that including it in one period of time and not including a similar cost when 
business is not so active results in costs which are not comparable and therefore 
not controllable.” These firms exclude overtime premiums from inventory costs 
by charging them directly to profit and loss. 

Other firms regard overtime premiums as manufacturing costs, but they do 
not follow a common procedure. Some charge the premiums to manufacturing 
overhead so that they are distributed over all work performed during the period 
of overtime. Others charge the premiums as part of the direct labor to the jobs 
worked on during overtime periods. The correct procedure seems to depend upon 
the nature of the overtime. If no single job is responsible for overtime, even 
though one is caught by chance in an overtime period, then fair treatment re- 
quires overtime to be charged to manufacturing overhead. On the other hand, if 
a job is individually responsible for overtime because of some reason such as a 
short delivery deadline known when the job was undertaken, then it is justifiable 
to charge the overtime to it. 

Pa)rroll Taxes. Federal Insurance Contributions Act taxes and unemployment 
taxes (both federal and state) are costs that are directly related to the employ- 
ment of labor. The question is whether these costs should be classed as direct 
labor costs and charged to jobs as such or classed as manufacturing overhead. 
Blocker and Weltmer (Cost Accounting) say: 

. . . When a cost accounting system is employed, it is essential in obtaining accurate 
costs to apportion the payroll tax accounts to existing cost units or factors upon 
equitable distribution bases. 

In manufacturing concerns, the employer’s payroll taxes and dues may be con- 
sidered as indirect costs and charged first to Factory Overhead Control and then 
allocated to service and production departments. . . . The basis of the distribution 
is generally the proportionate wages and salaries earned by employees in each 
division. 

Some accountants recommend the practice of charging payroll taxes directly to 
appropriate wages and salaries accounts, but such a procedure is not advisable when 
cost methods require that labor costs be charged to production orders. Such a prac- 
tice would require adjustment of workers’ dady time cards from which charges may 
be made directly to production orders. 

In addition to this cited difficulty of charging payroll taxes to wage accounts, 
there is a further mechanical problem that also tends to preclude such treatment. 
FICA taxes are levied on the first M,S00 of wages earned by an employee in a 
calendar year. Wages in excess of S4,800 are not subject to tax. This means that 
hourly labor charges will not be constants during a year. They will be higher in 
January than in December in the case of employees earning more than 14 800 a 
year from the same employer. Insofar as total costs (direct material flirert 
labor, and manufacturing overhead) are concerned, this particular difficulty is not 
avoided by charging payroll taxes to manufacturing overhead. If it is desired to 
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attempt to allocate these costs rateably over the entire year, however, adjustments 
can be handled more readily if the costs are part of manufacturing overhead. 

Posting Labor Charges. When management requires cost data currently, 
labor charges are posted daily and in such detail as is necessary. Methods and 
procedures for posting labor charges are discussed in the section on Labor Costs. 

MANUFACTURING OVERHEAD. This category includes all production 
costs that are not identifiable, either in fact or by choice, with specific jobs. These 
costs are applied to work in process by means of rates. Such rates may be calcu- 
lated at the end of the month on the basis of cost actually incurred, or they may 
be predetermined on the basis of estimated future costs (see sections on Manu- 
fMcturing Overhead and Product Cost, and Manufacturing Overload and Normal 
Activity). The latter method enables complete job costs to be available from day 
to day; the former makes it necessary to wait until the end of the month for such 
costs. Since rates serve the purpose of distributing manufacturing overhead to 
the various jobs, the factor upon which the rate is based (direct labor cost, direct 
labor hours, direct material cost, machine hours, etc.) must be selected carefully 
in order to ensure equitable distribution. 

Departmentalization of Manufacturing Overhead. Manufacturing overhead 
may vary widely from one department, or cost center, to another. Since each 
job does not necessarily pass through every department, one plant-wide rate for 
manufacturing overhead may result in cost distortions. Consider a case where 
Job A passes through Departments Nos. 1 and 4, both of which are costly to 
operate. Job B passes through Departments Nos. 2 and 3, both of which are not 
costly to operate. Assuming that each job incurs $100 of direct labor cost, a 
single, plant-wide rate would cause each job to be charged the same overhead. 
Manifestly, Job A should be charged more overhead than Job B. To achieve this 
end, manufacturing overhead must be departmentalized, with different rates 
established for different departments. A forum on job order industries at the 
annual convention of the National Association of Accountants (NAA Bulletin, 
vol. 35) indicated three kinds of departments: 

1. Production cost centers. 

2. Departments in cost centers such as machine shops and maintenance depart- 
ments with service production centers. 

3. A series of artificial cost centers or hypothetical cost centers which were set 
up specifically to enable more intelligent distribution of costs. 

On occasion, valid cost distributions may be achieved without departmentaliza- 
tion if the base selected for distribution is closely correlated with the incidence 
□f manufacturing overhead. For example, one rate for the entire plant could 
suffice if based on, say, machine hours instead of direct labor cost. But, depart- 
mentalization serves another purpose. In job order industries, cost control de- 
pends heavily upon the allocation of manufacturing overhead tf> separate depart- 
ments, with departmental foremen assigned the responsibility of keeping costs in 
line. Departmentalization is thus both an administrative control and an account- 
ing technique. 

Applying Manufacturing Overhead. A conunon characteristic of items that 
comprise manufacturing overhead is that they are not identifiable with specific 
jobs. In order to apply overhead to the individual jobs, a sound base for appor- 
tionment must be found. This base must be comprised of parts that are identifi- 
able with individual jobs. Direct labor cost currently appears to predominate as 
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a base. For detailed explanations of the various methods of applying manufactur- 
ing overhead, see the section on Manufacturing Overhead and Product Cost. 

DEFECTIVE WORK. Matz-Curry-Frank (Cost Accounting) recognize 
that the inherent nature of a job is an important consideration in accounting for 
defective work: 

As in the case of spoiled work, two methods of afcoiinting for the added cost to 
perfect the defective work are appropriate, depending upon circumstances. If the 
defective units are clearly identified with a numbpred job order and the defects are 
peculiar to the job, the cost to complete the defective units should be charged to the 
job. If the defects occur on more or less common commodities ortlinarily made in 
the factory, where defective units occur irregularly and the lot or job actually in 
process at the time is accidental, then the added cost is properly charged to manu- 
facturing expenses [i.e., manufacturing overhead]. 

Van Sickle (Cost Accounting), who supports direct allocation of defective 
work to the job to which it apiilies, states, ^'The cost of defective work and spoil- 
age must be accounted for in such a manner that the monthly cost of it is not 
buried. To lose sight of the defective work cost means to have an uncontrolled 
cost item.” 

Regardless of the method used, salvage value of defective work is a recovery 
that should be credited to the account to which the defective work is charged. 

VALUING INVENTORY OF WORK IN PROCESS. The value of work 
in process consists of direct material, direct labor, and manufacturing overhead 
accumulated to the stage of completion reached at the end of a period. When 
individual jobs run over a long i)eriod of time, however, contractors imiy wash to 
recognize income currently in order that periodic income measurement will not 
be distorted by the chance factor of completion time for various jobs. A method 
used is the percentage-of-completion method, about w^hich the Committee on 
Accounting Procedure of the American Institute of Certified Public Aecouritants 
(Accounting Research Rulletin No. 45) states: 

The pereentage-of-romploliDn mr'thnd rerognizes income as work on ri contract 
progresse.s. The committee recDimnends lhal the recognized income be that per- 
centage of estimated total income either: 

(a) that incurred costs to date bear to estimated total costs after giving effect to 
estimates of costs to complete based ipion most recent information, or 

(b) that may be indicated by such other measure of progiess toward completion 
as may be approjuiate having due regard to work performed. 

Costs as here used might exclude, especially during the early stages of a rontract, 
all or a portion of the cost of such items as materials and subcontracts if it appears 
that such an exclusion would result in a more meaningful periodic allocation of 
income. 

Under this iiielhod current assets may include costs and recognizer! income not yet 
billed, with 1 esppct to certain contracts; and liabilities, in most cases current liabilities, 
may include billings in excess of costs and recognized income with respect to other 
contracts. 

When this method is used, that portion of job costs for which revenue is recog- 
nized must be matched against revenues in the income statement instead of being 
carried as work in process. 

A related procedure was discussed in a forum on job order industries at an 
annual convention of the National Association of Accountants (NAA Bulletin, 
vol. 37) as follows: “Moving on to another inventory problem in job order cost- 
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ing, the group discussed costing of an order at year-end when the job runs 
several years or at least over the year-end. One practice cited breaks up the 
original order into smaller lots and treats them as “individual orders, closing 
them out profit-wise with income." This procedure is described under Multiple 
Job Order Cost System in this section. 

CHECKING ACCURACY OF COSTS. One of the problems in a job order 
cost system is to be sure that direct materials and direct labor charged to a given 
job are actually used on it. Enersen (NAA Bulletin, vol. 37) writes, “. . . produc- 
tion expeditors, in their enthusiasm to get their job done, would 'steal’ parts 
which had been charged to one job and use them on the job they were expediting. 
They would then forget to initiate the paper-work to transfer costs." There are 
also cases where unauthorized work is performed and charged to an authorized 
job. A system which discloses these situations is desirable. 

There is one system that polices costs reasonably well. It requires that careful 
cost estimates be made before any job is started. This is often done anyway in 
job order industries. Upon completion of each job, actual costs are compared 
with the estimates. All significant differences are investigated thoroughly. The 
system has great merit even when it turns out that the estimates were not sound. 
It keejjs cost estimators on their toes, a desirable condition when prices are set on 
the basis of cost estimates. 

FORM OF JOB ORDER COST SHEET. According to Blocker and Wclt- 
mer (Cost Accounting): 

The hnirt of the system is the production order or cost sheet which is used as a 
daily leconl of direct material, direct labor, and estimated factory overhead cost for 
each deiiartment or operation for the entire course of production. Control of detailed 
costs on production orders is maintained as goods proceed through the plant by meams 
of conti oiling accounts in the general ledger, which summarize costs of products put 
into process, transferred to finished goods, and finally sold. 

Job order cost sheets vary from ordinary ledger accounts to elaborate custom- 
made sheets. Where machine accDUiiting is used, cost sheets may simply be 
punched cards. Two considerations control the cost sheet design. 

The first recognizes that the inirpose of coniiniting job costs is to provide cost 
data for the use of management. The amount of detail that is required determines 
the simplicity or elaborateness of the cost sheet. For example, if management 
wants costs in terms of direct material, direct labor, and manufacturing over- 
head, the cost sheet will have columns for each category. 

The second depends upon how manufacturing overhead is charged to jobs. If 
it is departmentalized and charged to jobs on the basis of direct labor in each 
department, then the cost sheet must show the amount of direct labor separately 
for each department through which jobs pass. Fig. 6 illustrates a tost sheet that 
was designed with this in mind. 

The job order cost sheets constitute the subsidiary accounts for the control 
account in the general ledger representing unfinished jobs. In the problem illus- 
trated earlier in this section, there was only one work-in-process account in the 
general ledger. At the end of the month, after all postings had been made, it had 
a balance of $162,500, which was the sum of the costs accumulated to date on the 
three jobs still in process. In some cases a company prefers, in the interest of 
greater control, to use three work-in-process accounts, one for each of the three 
elements of manufacturing cost: materials in process, labor in process, and 
burden in process (or manufacturing overhead in process) (see flow chart, Fig. 
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Fig. 6. Job order cost sheet 
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1). Each of these three accounts will be charged with the amount of its coat 
applied to production during a period, rather than having all three elements of 
cost charged to a single work-in-process account. When a job is finished, each of 
the three in-process accounts will be credited with the amount of its cost shown 
on the cost sheet of the job completed. A corresponding debit is made to the 
finished goods account. At the end of each fiscal period, the balance in the 
materials-in-process account should be equal to the sum of the direct material on 
the cost sheets of jobs still unfinished. The labor-in-process and burden-in-process 
accounts would be “proved” in similar fashion. 

CENTRALIZATION OR DECENTRALIZATION. Job order cost sys- 
tems may be organized on either a centralized or a decentralized basis. A central- 
ized system is one in which cost sheets are maintained in the accounting depart- 
ment. A decentralized system is one in which cost sheets accompany jobs 
through the plant. 

With respect to centralized systems, Blocker and Weltmer (Cost Accounting) 
state: 

. . . The production order for each job is retained in the cost accniinting depart- 
ment. . . . Copies of material requisitions and of time tickets or wage reports, bear- 
ing production-order numbers and representing work done for each day or week, are 
sent to the cost department to be used as the basis for charges for direct material 
and direct labor to production orders. 

As for decentralized systems, Blocker and Weltmer say: 

. . . The supervisor, foreman, timekeeper, or cost clerk in the department is respon- 
sible for recording cost information in the production order. Materials requisitions 
are used as the basis for charging material costs to the order; time tickets and piece- 
rate reports are records from which labor hours and labor costa are obtained; and a 
predetermined rate per hour of direct labor, machine-hour, or dollar of direct labor 
cost is given to the department as the basis for the application of factory overhead 
lo each order. 


Modifications of Job Order Cost Systems 

MULTIPLE JOB ORDER COST SYSTEM. The job order cost system is 
often modified in the case of contractors, especially those handling large jobs that 
continue for fairly long periods of time. The normal job order cost system is 
inadequate because one job cost sheet simply docs not provide adequate analysis 
to measure and control costs during the period of construction. To overcome 
this deficiency, a multiple job order cost system is utilized. 

The essence of a multiple job order cost system is the recognition that most 
large jobs can be subdivided into numerous individual components. Instead of 
one job order number being assigned to the work, a separate job order number is 
assigned to each component. By careful indexing or coding of job order num- 
bers, individual job identities are preserved. As work progresses on each com- 
ponent of a job, accomplishment and accumulated cost to date are measured 
against cost estimates for the work. Thus cost control is established on a basis 
that would not be possible if all costs were lumped on one cost sheet. 

CLASS COST SYSTEM. In some companies that have a large number of 
products, individual products may be quite similar. Rather than maintain sepa- 
rate job cost sheets for each product, costs of producing similar products are 
grouped on one cost sheet, a class cost sheet. The purpose in doing this is to 
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reduce clerical detail and cost. The procedure is justified when reasonable and 
reliable costs result. Sometimes referred to as product costing, this class costing 
is related to both job order and process costs. 

Devine (Cost Accounting and Analysis) explains the basic principles of a class 
cost system as follows: 

. . . For example, a foundry may have 300 different castings produced during a 
given interval. Instead of tracing direct costs and assigning indirect costs to each of 
these castings through the medium of separate cost sheets or separate areounts, the 
accountant may group the 300 items into, say, 20 chusses or groups and trace costs by 
job order methods only to these classes. There is, of course, a further problem; the 
products within each group are not homogmcous. Sometimes it is assumed that the 
diverse castings within a class have identical costs, so that the unit cost of each 
class is found by dividing the entire class cost by the number of units completed 
within the group. In some cases this crude method of finding unit costas for entire 
classes needs refinement. One approach is to use weights or points for the break*- 
down of total class coats to the class constituents. For example, a foundry may set up 
separate classes for each shape of casting with a given kind of core and disregard 
physical weight entirely for class grouping Thus, all castings of a certain shape with 
particular cores may be gioupcd together. For purposes of unit coat determination 
the class coat may be divided among the castings of different sizes according to points 
assigned to each. It should be obvious that alternative methods of grouping are 
available. It may be more convenient, for example, to have different classes corre- 
sponding to castings of different size and to use points to spread the class cost among 
those having no cores, ordinary cores, or other differences. 

ASSEMBLY COST SYSTEM. Some manufacturing operations involve 
first the production of a variety of parts and then the assembly of appropriate 
parts into various units of finished product. In discussing an assembly cost 
system, Gillespie (Cost Accounting and Control) says: 

. . . there arc parts cost sheets and assembly cost sheets. The former are used to 
compile the cost of parts. In an automobile plant, there would be part^; cost sheets 
for wheels, frames, axles, and all other parts manufactured by the company. A parts 
cost sheet would be used to compile the cost of materials, labor, and factory expense 
chargeable to a specified quantity of a particular part 

Assembly cost sheets would be used to compile the cost of the finished assembly 
They show the costs of the parts and the cost of the labor and expense required to 
assemble the parts. 

The assembly cost system derives its name more from the recognition of manu- 
facturing characteristics than from the fact that the accounting procedures are 
very different from those employed in an ordinary job order cost system. Costs 
of parts which are produced for stock can be accumulated on ordinary job cost 
sheets and transferred to stores cards when the parts are completed. Costs of 
assembling finished products can also be accumulated on similar job cost sheets, 
especially if the sheets are designed flexibly. Separate cost sheets for parts and 
assemblies, instead of one multi-purpose cost sheet, are sometimes employed 
merely to identify the two types of work. 

IMPACT OF DIRECT COSTING. When direct costing is employed instead 
of absorption costing, the methods and procedures of a job order cost system 
undergo little change. The impact falls entirely on manufacturing overhead. 
Variable manufacturing overhead costs must be segregated so that they can be 
charged to work in profess and appropriate job cost sheets. If there are no signif- 
icant, variable elements of manufacturing cost, job cost sheets contain charges 
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for direct material and direct labor only. Direct costing is discussed in the section 
on Manufacturing Overhead and Product Cost. 

STANDARD COSTS IN A JOB ORDER COST SYSTEM. Standard 

costs can be used in a job order plant as well as in a process plant. The existence 
of standard costs will greatly facilitate the preparation of cost estimates on indi- 
vidual jobs. Acker (NAA Bulletin, vol. 30) supports this in the statement, **We 
arc one company — and there are an increasing number — which makes use of 
standard costs in connection with a job costing system. There are two main 
reasons for having standard costs: as a measurement of performance and for 
accounting convenience.^^ Keller (Management Accounting for Profit Control) 
explains : 

. . Regardless of the type of manufacturing plant, a number of operations are per- 
formed on one or more materials. The development of standard costs for individual 
orders, each of which uses only some of the operations and may have a different 
production snriucncc from the others, is no more difficult than it is for developing 
standard costs for products which pass through all of the operations and always in 
the same sequence. True, more standards must be built, but these also are needed for 
price determination and for scheduling production. In filling these latter needs, all 
the other requirements of standards for cost control are also met. 

COMBINED JOB ORDER AND PROCESS COST ACCOUNTING. 

Since an accounting system should fit a business, it is approjiriate to use job order 
cost accounting in connection with some manufacturing operations and 
process cost accounting in connection with others. Schlatter and Schlatter (Cost 
Accounting) illustrate this as follows: 

As an example of the use of Iwu methods at the same time in one plant the practice 
of a pottery plant is fiteil. The particular pottery of the example makes all its 
products from the one kind uf clay available in its own quarries. From the quarry, 
clay is mined continuously. TIk'H' is no variety in its product Therefore, the ac- 
counting for the qiiariy can be>t be ojieiated on the proi ess-cost method. In another 
department, the clay is cle/ined, ground, mixed with water to the proper consistency, 
and otherwise made ready fur the forming, or inoldiiig, operations. Because all types 
of pottery made by this plant use the same uniform mix, the operations of preparation 
arc continuous processes, and the accounts for the mixing department are operated 
on the process-cost method. 

In the forming department the situation is different. At this point begins the 
differentiation of product into flowerpots, kitchenware, novelties, etc., each of 
many sizes and shapes. The quantity of each variety or size is too small to permit 
continuous specialized line production, and, therefore, the work must be put through 
in lots. Because the work is done by lots, job cost accounting is required in this 
department. 


Reports 

MONTHLY GROSS PROFIT ANALYSIS BY COMPLETED JOBS. 

Managements of many comiianies find that a periodic review of operations is 
helpful in evaluating past performance. Since the margin between selling price 
and production cost is a significant factor in the determination of final profit (or 
loss), a monthly summary of gross profit by individual jobs may be prepared, 
as illustrated in Fig. 7. 

This report can easily be expanded to provide additional desired information. 
When job code numbers are not set up to indicate characteristics of individual 
jobs, a column may be added for job descriptions. Starting and completing 
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dates may be useful additions. A column for indicating the percentage of gross 
profit to sales price may be helpful to some readers, along with explanatory notes 
when the percentage appears to be unusual. The single column for manufactur- 
ing cost may be supplemented by three columns (one each for direct material, 
direct labor, and manufacturing overhead), but it is questionable whether this 
detail is desirable on a summary tabulation. If questions arise in connection 
with some jobs, they may better be answered by reference to individual job 
reports. Consideration may also be given to whether a column for estimated job 
costs would be a helpful addition. 

Saxton Manufacturing Company 

GROSS PROFIT ANALYSIS BY COMPLETED JOBS 
For the Month of 


Job. No. 

Manufacturing 

Cost 

Sal PS 

Price 

Cross 

Profit 

16-2341 

S 612 

S 1,050 

$ 438 

16-2342 

428 

980 

552 

16-2344 

719 

1.425 

706 

17-0927 

2,970 

3,500 

530 

17-0928 

1,643 

3,200 

1,557 

27-4695 

317 

575 

258 

T otalfe 

$93,118 

3174,365 

$81,247 


Fig. 7. Analysis of gross profit by completed jobs. 


COMPLETED JOB REPORTS. In companies where costs are checked for 
accuracy in the manner described earlier, a report on each completed job must 
be submitted to the person, or persons, designated to investigate significant 
differences between actual costs and estimated costs. Such a report is illustrated 
by Fig. 8. The responsible authority, upon receipt of a completed job report, must 
determine whether differences between actual and estimated costs should be 
investigated. Investigations are as important when actual cost is less than esti- 
mated cost as when actual cost is greater than estimated cost. On occasion it may 
be wise to spot-check when there are not significant differences. 

ANALYSIS OF COST VARIANCES. When actual costs differ from esti- 
mated costs, the difference is due to the fact that one, or all three, of the cost 
elements — direct material, direct labor, or manufacturing overhead — is out of line. 
For any single element, the difference may be both or one of two factors: (1) cost 
of units used, or (2) quantity of units used. Hence, separate cost variances 
can be computed as follows : 

1. Material cost variance. Multiply the actual quantity of materials used by the 
difference between actual price per unit and estimated cost per unit. 

2. Material quantity variance. Multiply the estimated cost per unit by the differ- 
ence between actual quantity and estimated quantity. 

3. Labor rate variance. Multiply actual hours by the difference between actual 
rate per hour and estimated rate per hour. 

4. Labor elficiency variance. Multiply estimated rate per hour by the differenrr 
between actual hours and estimated hours. 
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Separate varianees can be figured for manufacturing overhead in similar fashion, 
but such computations have little significance when manufacturing overhead is 
applied to jobs on the basis of direct labor cost (the most prevalent way). Vari- 
ances in direct labor cost then automatically introduce variances in manufacturing 
overhead. 


Saxton Manufacturing Company Job No. 1^- 

Completed Job Report Started ^ Completed '/ 


Cost Element 

Actual 

Cost 

Estimated 

Cost 

Difference 
( ) Unfavorable 

Material 

$ 270.67 

$ 2 71. 50 

$ . rs 

Labor 

2l^. 

2(0.00 

C3.S-0 

Manufacturing Overhead 

lz4-^9 

Zif 00 

r 

Total 

? 71‘i.io 

$ 712.50 

^ (ilCo) 

Sales Price 

^ 1‘fx^.oo 

Investigate difference? y?o 

Gross Profit 

$ 70i.90 

C.e 



If difference investigated, report findings 


Fig. S. Completed job report. 


Since analysis in terms of basic variances for the difference between actual cost 
and estimated cost may be useful in investigating the reasons for the difference, a 
job variance analysis (Fig. 9) may be prepared. The variances in Fig. 9 are 
computed in the following manner: The actual cost of Fabric No. 409 was the 
product of 110 yards at $1.10 per yard. Estimated cost was the product of 100 
yards at $1.00 per yard. The material cost variance is 110 yards multiplied by 
$0.10 per yard, or $11.00. The material quantity variance is $1.00 multiplied by 
10 yards, or $10.00. The actual labor cost in Department No. 1 was the product 
of 77 hours at $2.05 per hour; estimated cost was the product of 75 hours at 
$2.00 per hour. The labor rate variance is 77 hours multiplied by $0.05 per 
hour, or $.385. The labor efficiency variance is $2.00 multiplied by 2 hours, or 
$4.00. Labor variances for Department No. 2 have been computed in the same 
fashion. 
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Burton BflkmifaoturLng Com|AiQr Job No. 

Job Variance AnolyelB Pate Completed 


Cost Element 

Actual 

Estimated 

Difference 

Variance Due to; | 

Cost 

Cost 

Cost 

Quantity 

Material: 

$ /J/. 00 

$ (OO.OO 

¥ (zLoo) 

$(5/09) 

%(iO.Oq) 

Labor: 

Dept. No. 1 

157. IS" 

1^0.00 

( 7.t5) 


{ 4 . 00 ) 

Dept. No. 2 


2*44.00 

(lO.oo) 

- 

Cz0.o0) 

Dept. No. 3 

Dept. No. 4 

' Manufacturing Overhead 


^33. Vo 

(30 u) 

xxxx 

XXXX 

Totals 

$/,oo6.»7 

$ 3Z7.40 

$ f?? 49 ) 

xxxx 

xxxx 


( ) Denotes unfavorable variance 


Fi^. 9. Job variance analysis. 


DEFECTIVE WORK REPORTS. Surh rriiorts advise management of the 
losses from defective work and also serve to minimize sneli loss because of the 
fact that it is reported. Defective work reports iiia)^ be made separately for each 
instance of spoilage, or periodically — daily, weekly, or monthly — in a system 
of reporting that combines individual reports with periodic summaries. This is 
discussed further in the section on Materials under Scrap. 

OTHER REPORTS. The foregoing reports are but a few of the financial 
reports that are used in a job order business. They are reports that are distinctive 
of job order accounting. The characteristic of job order accounting is the manner 
in which costs are accumulated by jobs. Thus the reports peculiar to job order 
accounting are limited largely to those prepared from job cost sheets. For a 
further discussion of the preparation and use of cost reports, see the section no 
Cost Control, Budgets, and Reports. 

Departmental cost statements, although not peculiar to job order cost sys- 
tems, merit special attention. Adequate administrative control over manufacturing 
overhead requires that cost statements be prepared for all departments in a plant. 
Control can only be instituted if cost statements are prepared for each depart- 
ment and if departmental foremen are held accountable for the costs of their 
departments. The analysis that develops such data i^ covered in the section on 
Cost Control, Budgets, and Reports. 
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advantages. The principal advantage of a job order cost system is that 
it compiles cost data in the manner that is most useful in the administration of 
certain kinds of businesses. Kemp (NAA Bulletin, vol. 38) states: 

. .To be useful, a cost aystem must be flexible and muat provide accurate coat 
data very soon after the expenditure is incurred, and in usable form. Needless to 
say, the cost of obtaining this information must be in proper proportion to its relative 
worth. The job order cost system has thus far best served the requirements of our 
business. Over the years many changes have been made in our system in order to 
reduce the cost of obtaining the individual job costs on all orders and, at the same 
time, provide adequate information. 

Lang-McFarland-Schiff (Cost Accounting) list the following specific advan- 
tages: 

1. Ability to detect which jobs are profitable, which unprofitable. 

2. Use of job costs as a basis for estimating similar work in the future. 

3. Use of job costs as a basis for controlling efficiency of operations. 

4. Use of job costs on government contracts and other contracts where cost 
determines selling price. 

The authors warn, however, that the second advantage listed can be used only 
within limits. Care must be taken to evaluate any discrepancies in cost that might 
arise because of the lapse in time between completion of the old job and the new 
one being estimated, and because of differences in the size of the order. 

DISADVANTAGES. The main disadvantage of a job order cost system is 
that it is expensive to operate because it involves considerable detailed clerical 
work. Direct labor provides a good illustration. Thirty men in one department 
could each work on twenty different jobs in one payroll period, thus necessitating 
up to six hundred separate postings to job cost sheets. In a process cost system, 
one summary posting for the same period of time to a process cost sheet can tak^ 
care of any number of men assigned to a given department. 

Schlatter and Schlatter (Cost Accounting) discuss criticisms of job order ac- 
counting. They say that the system is expensive to operate and that it offers 
opportunity for errors. They point out that production personnel may spend time 
on clerical work at the expense of productive work. They state that . . little 
information for managerial control is to be gained from job cost reports.” Al- 
though these arc but some of the criticisms they make, their validity is supported 
by Enersen (NAA Bulletin, vol. 37) who writes, “For several years we tried to 
handle our situation with a job cost system, but it gradually became more and 
more unwieldly, even with a relatively small volume of business.” 

Job order cost systems should be used only in situations where they are needed. 
They should be developed, periodically evaluated, and refined so that the diffi- 
culties involved in using them can be minimized. 
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Definition and Characteristics 

DEFINITION OF PROCESS COSTS. Process costing represents a type 
of cost procedure for continuous or mass production industries. In such indus- 
tries output consists of like units, each unit being processed in the same manner. 
Therefore it is assumed that the same amount of materials, labor, and overhead 
IS chargeable to each unit processed. The cost of a unit at the end of any manu- 
facturing process can be readily determined, provided costs are accumulated on 
a process basis and a record of units produced is available. 

Unlike job grder costing, where costs are recorded separately for each job or 
order going through the plant, the emphasis in process costing is on the accumu- 
lation of costs for all units worked on in a department during a, given period of 
time. The units processed in a department typically arc homogeneous in nature, 
and average costs are computed to determine the basis for transferring costs from 
one department to the next processing center. 

Gillespie (Cost Accounting and Control) states: 

A process cost system is used wheie it is not possible or not desirable to identify the 
successive jobs or lots of production for cost accumulating purposes. In a process 
cost system, costs and jiroiluction units are accumulated period by period. At the 
end of each period (oflen one month) cost jier unit of goods produced is determined 
as an average unit cost for the period. 

Thus, the conditions for use of process costs are: 

1. Continuous or mass production. 

2. Loss of identity of individual items or lots. 

3. Complete standardization of product and processes. 

CHARACTERISTICS OF PROCESS COSTS. An understanding of 

lirocess costs is faeditated when they are discussed against the background of job 
order costs, where the materials, labor, and manufacturing overhead are accumu- 
lated, and unit costs are not available until the job is completed. 

In process costs the emphasis is on period of time and number of units com- 
idcted. Products usually are manufactured for stock rather than for specific 
orders. Unless the production cycle is less than one day, there usually will be 
work-in-process inventory at the close of an accounting period. 

Blocker and Weltmer (Cost Accounting) list five conditions which are favor- 
able for the use of process cost accounting principles: 

1. Production of a single product in a plant. 

2. Division of a plant into processes or departments, each responsible for the 
manufacture of a single product. 


121 
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3. Processing of a single product for a scheduled time, followed by successive runs 
of other products, each run being separated as to production and costs. 

4. Production of several products of standard design in the same plant, process, 
or department under conditions which permit computation of weighted aver- 
ages to denote relative importance of each product as to quantities and costs. 

5. Division of a factory into separate operation or production centers, each per- 
forming standard operations. 

GENERAL PRINCIPLES. The following statement by Blocker and Welt- 
mer (Cost Accounting) of the general principles or basic ideas underlying process 
costs assists in distinguishing them from other cost systems: 

1. Costs, both direct and indirect, are accumulated in cost accounts during the 
period and are reclassified by departments or processes at the end of the period 

2. Production in terms of quantities such as units, tons, pounds, feet, and gallons 
are recorded by processes daily or weekly and are summarized in departmental 
reports at the end of the period. 

3. The total cost of each process is divided by the total production for the 
process, to obtain an average cost per unit for the period. 

4. When products remain in process at the end of a period, production and 
inventories are computed in terms of completed products, the stage of comple- 
tion usually being estimated and the identity of each lot being ignored. 

5. If units are lost or spoiled in a department, the loss is borne by the units 
completed and remaining within the department, thus increasing the average 
cost per unit. 

6. In cases where products are processed in more than one department, costs of 
one department are transferred to the next department, the total cost and 
unit cost of products being accumulated when completed. 

EVALUATION OF PROCESS COSTING. The chief advantages of 

jirocess costing arc: 

1. Costs are computed periodically, usually at the end of the month only. 

2. Average costs are computed easily, provided the product is homogeneous. 

3. Less clerical effort and expense are involved than in job order costing. 

As opposed to these, the disadvantages of process costing are: 

1. Where historical process costs are used, they are not determined until the end 
of the cost period. This has a tendency to delay statement preparation. 

2. Average costs are not always accurate because the units are not fully homo- 
geneous. For example, the computation of costs of castings in a foundry on a 
weight basis may not be accurate because the weight factor may not reflect the 
relative difficulty of making the different castings. 

3. Where different products are manufactured, the proration of cost elements 
necessary, and the computation of average costs is made more difficult. 

4. Inaccuracies in unit costs are reflrcled in inventory values of work in prnce^^. 
finished goods, and cost of sales, especially where it is often necessary in com- 
puting unit costs to take into account the stage of completion of the closing 
inventories. This must usually be estimated, thus further weakening tin' 
accuracy of unit cost figures. 

5. Where process costs are used on an actual basis only, the system shares all tin' 
disadvantages of any actual cost scheme. By the very nature of process cost 
accounting as an averaging method, management may overlook inefficiencies in 
operations unless great care is exercised in isolating these inefficiency factors 
through the use of standards supplementary to process costs. 

Blocker and Weltmer (Cost Accounting) have summarized the managerial 
benefits which they believe can be obtained from a complete system of process 
costs. In making this comparison, they assume that process cost sj’stems incor- 
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porate budgets for overhead costs, maintain service departments and operations 
as costing units, and employ predetermined application rates: 

1. The cost plan produces an average cost per unit of completed products with 
detailed costa for materials, labor, and overhead computed for each process or 
operation. 

2. The unit costs are available at the close of each accounting period, which is 
generally a month, but in some plants where predetermined overhead rates are 
employed, unit costs are available at the close of each day or week. 

3. The costs of operating the system are much less than is required for the job 
order cost plan, since it is more oronomical to classify and summarize costs by 
processes or operations than for each job. 

4. Monthly reports make possible reliable comparisons between budgeted and 
actual costs for each product by processes or operations, thereby permitting the 
extension of managerial control to include the evaluation of operating effi- 
ciency. 

The following summary of the weaknesses of process costs accounting from 
the managerial point of view is also given by Blocker and Weltmer (Cost Ac- 
counting) : 

1. It produces an average cost per unit for the accounting period, but an average 
cost figure may be considered unsatisfactory inasmuch as it prevents a detailed 
analysis and evaluation of the operating efficiency of individual workmen, 
departments, and operations on a daily basis. 

2. Costs are reported on a historical basis, and the reports of operational costs 
are available to management for a post-mortem examination only, too late to 
permit the exercise of the most effective managerial control. 

3. The attention of management is directed toward actual costs, which may 
include excessive quantities of materials, spoiled work, ineffective use of labor, 
and unnecessary overhead costs rather than what costs should be, Eissuming 
that the plant has reached a high point of operating efficiency. The incorpora- 
tion of standard costs is an essential improvement because of the change in the 
point of view of management that generally results. 

COMPARISON OF JOB ORDER AND PROCESS SYSTEMS. In some 
plants process costs are used in certain departments and job order costs in others. 
Vance (Theory and Technique of Cost Accounting) points out that for products 
going through both types of departments in such a plant, job cost sheets are 
used, and the costs are recorded by job order methods except for the process cost 
departments, where unit costs are determined and are then recorded on the job 
cost sheets in the proper amount for each job. 

Management does not have a free choice in the selection of the cost system for 
a department. The solution is dictated to a considerable degree by the nature of 
the products and the methods of producing them. Fig. 1 compares the job order 
and process cost systems on the basis of these factors. (See section on Job Order 
Cost Systems for a detailed treatment of such systems.) Standard costs or 
estimated costs may be applied with either job order or process cost systems. 
(See sections on these types of costs.) 

CLASSIFICATION OF PROCESS COST MANUFACTURERS. 

Manufacturers using process costs may be classified as follows: 

1. Production of a single product. 

2. Production of a variety of products using the same productive facilities. 

3. Production of a variety of products using separate facilities; i.e., a separate 
plant for each product. 
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PgODUenoN 

Job Order 

1. By specific orders. ^ 

2. On customer’s speci- 
fications. 

Process 

1. Continuous flow. 

2. Homogeneous prod- 
uct. 

3. For stock. 

Com 

1. Determined by job 
orders. 

2. Prime costs and bur- 
den segregated in 
accounts. 

3. Calculated when job 
finished. 

1. Determined by units 
of product. 

2. For each depart- 
ment or process. 

3. Calculatea at end of 
cost period. 

4. Transfer of costs 
from process to 
process. 


Fig. 1. Job order and process methods compared. 


Examples in the first group are found in the manufacture of such products as 
ice, cement, beer, and sugar. The second group ma}^ be illustrated by the manu- 
facture of various chemicals from the same produetion facilities, different types of 
brick, tile, ceramic products, and others. The third group resembles the first 
group, since each plant manufactures but one product. 

According to Matz-Curry-Frank (Cost Accounting) : 

Process costing methods are applied to different types of industiics such as chemicals, 
petroleum, textile, steel, rubber, cement, flour, sugar, and roal. This type of costing 
is also used in firms making articles such as rivets, screws, bolts, and small clertriral 
parts. A third type of industry using process costing methoils is the assembly-type 
industry which manufactures household electric appliances (washing machines, re- 
frigerators, toasters, electric irons, radios and television sets), typewriters, auto- 
mobiles, and airplanes. Finally, certain service industries such as gas, water, electric 
power, and heat will cost their products by the process cost method. 

major process cost systems. Vance (Theory and Technique of 
Cost Accounting) describes three major process cost methods: (1) sequential, 
(2) parallel, and (3) selective process costs. He labels as sequential process 
costs those that appear where all product goes through a series of processes in 
sequence. The costs are transferred from one process account to another as the 
product is transferred, with the cost of finished product being transferred from 
the last process account to Finished Goods (Fig. 2). He states: 

This method is used by concerns making a single uniform product or products that 
get uniform processing. It is used by, or is the basis for cost calculations of, manu- 
facturers of bread, refined ores and metals, sugar, bevpiages, portland cement, leather, 
patent medicines, and many chemical products, to name only a few. 

Vance describes parallel process costs as those used where two or more prod- 
ucts go through two or more separate sets of processes (Fig. 3) : 

The different sets of processes may be carried on simultaneously, or one set may be 
run for a while and then another started. Simultaneous parallel processes are illus- 
trated by many concerns that break dow’n a natural product — the analytical indus- 
tries. . . . Nonsimultaneous parallel processes are illustrated by the fruit and 
vegetable canning industry. In most canneries one fruit or vegetable will be processed 
for a period and then another will be processed. 
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Vance distinguishes selective process costs as those accumulated from vari- 
ous processes for various products (Fig. 4) : 

They are used where products go through some but not all processing steps, the 
processing used varying for different products. For example, in a meat-packing plantj 
all products start in the cutting process, bacon and hams go through a "smoke” curing 
process, some meats are cured in brine (as salt pork and corned beef), some are 
frozen, some canned, some packed in paper, while others are shipped without pack- 
ages. 

Vance shows the flow of costs through the general ledger accounts for each of 
these three process cost methods in Figs. 2, 3, and 4. 


Process I 



Fig. 4. Diagram for selective process costs. 

DEPARTMENTALIZATION OF OPERATIONS. Very few companies 
produce a single product requiring only one manufacturing process. Even the 
production of a single product may require many processes. Whenever more than 
one process is used in the production of one or more products, or where more than 
one product is being produced, it is necessary for the proper allocation and con- 
trol of costs to subdivide the production activities into departments, cost 
centers, or processes. 

Kohler (A Dictionary for Accountants) defines a department as "A cost center, 
operating unit, or area; a function; an activity.” A cost center is defined as ''A 
division, a department or subdivision thereof, a group of machines or of men, or 
of both; a single machine and its operating force, or any other unit of activity 
into which a manufacturing plant and its operations are divided for purposes of 
cost assignment and allocation.” 

Blocker and Weltmer (Cost Accounting) recognize the importance of proper 
classification of production activities and make no distinction between a depart- 
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ment and a process. They do, however, distinguish a cost center from a depart- 
ment or process; "The factory may be divided into processes which include rela- 
tively large spheres of activity, or into operations or 'cost centers' which are 
limited to a single operation or type of work.” 

Although a process or department may include several operations, the most 
important characteristic for cost control is that one supervisor is responsible for 
the department. Similarity of operations and physical location of the men and 
machines will determine the size of the department. 

Service departments are necessary under process cost systems just as they 
are for other cost systems. The costs incurred by the service departments must be 
distributed to the various producing departments before unit costs can be deter- 
mined. 


Process Cost Procedure 

PROCESS PRODUCTION ORDERS. Where production is continuous, 
special production orders are not required. This is the case in ice plants, mining, 
quarrying, steam plants, etc. This involves planning of the work so that con- 
tinuity of production is maintained. Starting with the sales budget and making 
allowance for seasonal variations, returns, inventories, etc., production quotas 
are set by months or other convenient time interval. Notice of these quotas is 
given to the production control section, which in turn transmits them to the 
producing centers. Where several products are manufactured, orders must be 
planned and issued much as in job order plants. 

FUNCTIONS OF PROCESS COSTING. The purpose of process costing 
is to accomplish the following ends: 

1. To accumulate and distribute service department expenses. 

2. To compute unit conversion cost for each process at the end of each cost 
period. 

3. To transfer costs from process to process. To do this it is necessary to 

a. Price transferred product. 

b. Place a value on inventory of work still remaining in process. 

Blocker and Weltmer (Cost Accounting) show the following formula for deter- 
mining unit conversion cost: 

Total cost of material, labor, and factory over- 
head for each process for the accounting period l r i. 

Tvr-r-; , — : — —■ : — r- . “ average unit cost for each process 

Total production in common unit for each proc- 
ess for accounting period 

For management purposes it is not sufficient to have one average unit cost for 
each process; unit costs are essential for each element of cost. For each element 
of cost it is necessary not only to accumulate its total cost but also to ma'inta'in 
appropriate production records which are used in the determination of unit costs. 

PROCESS COST ACCOUNTING PROCEDURES. Neuner (Cost Ac- 
counting) emphasizes that process costs are average costs (daily, weekly, or 
monthly) and stresses certain procedures: 

1. Instead of accumulating materials, labor, and overhead costs by job order, they 
are accumulated and recorded by departments or processes. 

2. As already stated, costs are recorded on a time basis rather than on a job basis. 

3. Costs are summarized on a cost of production report which includes the cost of 
materials, labor, and manufacturing overhead for a definite period of time on 
a departmental basis. 
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Any one of several forms may be used for the cost of production report. In 
each case certain information is essential: 

1. Production costs are analyzed. The report should include costs incurred within 
the department as well as costs transferred from preceding departments. All 
costs must be accounted for: transferred to next department Or to finished 
goods; work in process within the department; lost or spoiled. 

2. The report should also include the data on units of production: units received 
from other departments; units started in process; units transferred to next 
departments or to stockroom; units lost or spoiled or otherwise disposed of. 

Blocker and Weltmer (Cost Accounting) give an example of a cost production 
report in Fig. 5. 



Fig. 5. Cost production report for a single product completed in two processes. 

OPERATION OF PROCESS ACCOUNTS. Costs for materials, labor, 
and manufacturing overhead are charged to the usual accounts as incurred, 
analyzed by processes, and distributed by appropriate journal entries to process 
accounts. Production figures are reported daily by processes and are arcumulated 
for the entire cost period. For purposes of computation by the cost accounting 
department at the end of the month, a record of production must show the 
following information relative to quantities: 

1. Finished product on hand at beginning of period. 

2. Goods still in process at beginning of period and their stage of completion 
expressed in percentage form. 

3. Quantity received from preceding process. 

4. Quantity delivered to next succeeding process. 
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5. Finished product on hand in process at end of period. 

6. Goods still in process at end of period and stage of completion. 

On the basis of production and figures in the process accounts, the cost depart- 
ment computes average unit costs and prepares journal vouchers to cost the 
production transferred to next process and the inventory on hand in each process. 

RECORDING PROCESS COSTS. Costs may be recorded in process ac- 
counts by any one of the following methods: 

1. Use of a single work-in-process control account. 

2. Use of a separate work -in-process account for each process; i.e., departmental 
work in process accounts. 

3. Use of a work-in-process account for each element of cost: materials, labor, 
overhead. 

4. Use of a work-in-process account for each product, with further subdivision for 
each product in each department, or by elements for each product, etc. 

Single Work-in-Process Accounts. The degree of subdivision of the cost 
accounts varies with the complexity of the manufacturing operations. A single 
work-in-process account may be used advantageously in plants producing a single 
product. Examples include ice plants, blast furnaces, tanneries, and steam plants. 
Many such plants operate continuously and do not have any closing inventories. 
It is merely necessary to assemble figures for materials, labor, and overhead in a 
work-in-process account and divide the total by the figures shown in the produc- 
tion report to arrive at the average unit cost. 

Where many processes are involved, it may be advisable to use a single work- 
in-process account as a control account and support it by individual process 
accounts in a subsidiary process ledger. This is analogous to a job order system 
where work-in-process is supported by a file of active cost sheets. In process 
costing, the control account is supported by a process ledger containing accounts 
for individual processes. 

Multiple Work-in-Process Accounts. As in all modern accounting for larger 
companies, if proce'^s costs are wanted in considerable detail and in many subdivi- 
sions, electronic data processing should be considered; or as a minimum, the 
information could be obtained from punched card equipment. (For a discussion 
of the essentials of electronic data processing, sec section on Basic Cost Records.) 
Use of such equipment makes possible the preparation of production cost 
analyses by: 

1. Total costs. 

2. Elements of coat. 

3. Departments nr proccasea. 

4. Pro rill eta. 

Entries for Departmental Transfers. Neimer (Cost Acroimting) points out 
that most work-jn-jirncess cost accounting consists of mathematical computations. 
He summarizes the few' accounting entries required for departmental transfers 
as follows: 

( 1 ) 

Work in Process, Dept I 
Stores Control 
Payroll 

Manufacturing Overhead Control 

To record coat of materials, labor, and overhead used in Dept. I during month. 
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( 2 ) 

Work in Process, Dept. II 
Work in Process, Dept. I 

To record cost of work transferred to Dept. II from Dept. I. 

( 3 ) 

Work in Process, Dept. II 
Payroll 

Manufacturing Overhead Control 

To record costs incurred in Dept. II during month. 

( 4 ) 

Work in Process, Dept. Ill 
Work in Process, Dept. II 
Payroll 

Manufacturing Overhead Control 

To record the 'transfer and the departmental cost for Dept. Ill during month. 

( 5 ) 

Finished Goods 

Work in Process, Dept. Ill 

To record cost of work completed and sent to finished goods stockroom. 

The balances of the departmental work-in-process accounts represent inventory 
of work completed but not transferred to next department, plus work not yet 
completed. 

Accounts by Cost Elements. Depending on the requirements of managerial 
control, work-in-process accounts can be maintained by elements of cost rather 
than by departments, in which case the accounting entries in journal form would 
be: 

( 1 ) 

Materials in Process 

Labor in Process 

Overhead Work in Process 
Stores Control 
Payroll 

Manufacturing Overhead Control 

To record cost of materials, labor, and overhead used in Dept. I during month. 

( 2 ) 

Finished Goods 

Materials in Process 
Labor in Process 
Overhead Work in Process 

To record cost of work completed and sent to finished goods stockroom. 

In a plant producing a widely varying line of commodities, the nature of the 
operations for each commodity produced often varies widely. It would be im- 
practicable to have such a plant laid out on a purely departmental plan. The 
processes required and the departments in which the manufacture of an electric 
fan takes place have no connection with the different processes required in the 
construction of an electric transformer. The .‘solution, therefore, lies in arranging 
the plant in divisions in which the production of widely different commodities 
separated. Within each division there may be departments or cost centers where 
like classes of work are performed. Divisionalization permits gathering more 
accurate costs. In reality, each division is a small factory in itself. 

In such cases costs may be centralized by using a separate factory ledger for 
each division, each such ledger being represented by a suitable account on the 
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general ledger of the main or central office. (For discussion and illustration, see 
section on Basic Cost Records.) 

Where a variety of products is turned out in the same departments, materials 
and direct labor costs must be recorded through requisitions and time tickets. 
Factory overhead is best charged to the product through the use of predetermined 
burden rates. 

PRODUCTION COSTS. Records of quantities are intended to measure the 
flow of product through the plant from the time of the receipt of new material to 
the time of final shipment. Daily production reports are compiled. These keep 
management informed of actual achievements with respect to scheduled produc- 
tion quotas and furnish one of the necessary elements in cost computations by 
the cost department. 

Production figures may often be obtained from meters attached to machines, 
readings being taken at the beginning and end of each day or run. In some plants 
finished units are counted by timekeepers or inpppctor>, by either physical count 
or automatic scales. Daily reports of production for each process are summarized 
to constitute a monthly end-nf-the-period production report. 

Materials Costs. Accounting for materials under process costs is similar to 
that found in other cost systems. Where the number of raw material items is 
large, stores ledger cards are usually maintained for each kind or item of mate- 
rial with a materials controlling account in the general or factory ledger. 

Raw materials may be requisitioned in the usual manner by formal materials 
requisitions and bills of materials. The requisitions must indicate the depart- 
ment in which the materials are used and the product for which they are requisi- 
tioned. This is necessary in order to analyze materials cost for the cost of 
production report. 

In some process industries the use of materials requisitions may not be appro- 
priate, in which cases consumption reports are used. Schlatter and Schlatter 
(Cost Accounting) discuss these situations: 

In many industries, the flow of material into the process is uniform and continuous 
— for example, the flow of wheat into the floiir-mdlmg processes or the flow of 
clinkers into the clinker-grinder in the cement plant. Because of the uniformity and 
continuity of the flow, the method of recording the usage of materials-in-process cost 
accounting usually differs from that described for job cost accounting 

Consumption reports simplify process cost accounting. The reports may state 
the cost of materials put into production or may give the quantity of materials 
which is later priced for the accounting period: a day, week, or month. In either 
case the report must give the processes (or departments) in which the materials 
were put into production. 

With the use of consumption reports it is generally unnecessary to distinguish 
between direct and indirect materials which are used in each process. In not dis- 
tinguishing, however, there is a risk of losing control over materials cost. 

According to Lang-McFarland-Schiff (Cost Accounting), the amount charged 
on the consumption report may be determined either by formula or by prora- 
tion. They cite chemical plants as an example of the type of situation in which 
the quantity of each type of material consumed may be determined from the 
production record by the use of specific formulas. Where more than one product 
is being manufactured in a given department and the materials at first are 
charged to the department only, the materials cost must be prorated to the 
different products on an estimated basis by bulk (tonnage, gallons) or number of 
individual units. 
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An example of one form of consumption report is shown in Fig. 6, from 
Schlatter and Schlatter (Cost Accounting). 



THE CONTINUOUS PROCESS COMPANY 
CONSUMPTION RECORD 





Debits 



Credits 


Date 

Process 

Process 

Process 

Material 

Material 

Processed 


IV 

X 

A 

B 

Material 


Fig. 6. Material consumption report. 


Direct Labor Process Cost. The essential requirement is to analyze labor by 
proresses. This involves clahsifi cation and analysis of labor in all producing 
centers, and in addition, listing the indirect labor of service departments. Instead 
of job time tickets used in job order cost accounting, a daily time ticket for each 
employee furnishes an analysis by process or service department and gives the 
breakdown by direct and indirect labor. 

The distinction in process cost accounting between direct and indirect labor is 
usually unnecessary, since both types may be charged to the same process account 
or department. While no distinction is needed in determining the cost of a process, 
it should be pointed out that combining direct and indirect labor costs makes the 
control of each more difficult if not impossible. This is particularly the case 
where labor standards are used. 

Schlatter and Schlatter (Cost Accounting) summarize the labor information 
required in process cost accounting as follows: 

1. Where was the labor performed? This information is necessary to determine 
the cost accounts affected. 

2. What was the cost of the labor performed for each function which had a cost 
account? This information must necessarily include all labor coats, not just 
wages, so that the amount to be charged to each cost account can be deSnitely 
determined. 

3. What are the amounts owed for the month: (a) to employees; (b) to the fed- 
eral and state governments for taxes withheld from the earnings of the 
employees and for the assessments of taxes against the employer, based on the 
employees’ wages; and (c) to the labor union for the dues withheld? This 
information is necessary in recording the correct credits to liability accounts 
at the end of the month, at which time the debits to the cost accounts for 
wages and other labor costs are made. 
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4k Who are the employees to be paid, and what is the net amount due each 
person on payday? This information must be obtained more frequently than 
the information for the end-of-the-month journal entry because paydays may 
come from two to five times a month ; that is to say, the pay period is almost 
always less than a month. 

Manufacturing Overhead Process Cost. As in the case of all cost systems, 
manufacturing overhead presents the greatest difficulties in accounting control. 
The accounting for manufacturing overhead is more complex when more t ha n one 
product is manufactured in the plant or in the same departments. Even where 
only one product is produced, seasonal or cyclical variations may require dif- 
ferent handling of this cost. 

Management should know the amount of manufacturing overhead by type of 
cost for each department, and in total, and how it is distributed or applied to the 
product. In those industries where there is very little variation in the flow of pro- 
duction, all manufacturing overhead, analyzed by processes, is charged directly 
to the product. This procedure frequently applies to smaller process industries. 
If more than one manufacturing process is involved, there must be an appropriate 
distribution of the overhead to each process or department. In smaller con- 
tinuous-process plants, such as bakeries and breweries, all manufacturing over- 
head is absorbed by the product when the plant is operating; when there is no 
production, manufacturing overhead which continues is a loss. Furthermore, 
under this arrangement, often no distinction is made between fixed and variable 
manufacturing overhead. 

In many process industries a predetermined overhead rate is used to apply 
manufacturing overhead to the product. This method is particularly useful where 
production fluctuates during the year without a complete shutdown, as in many 
seasonal industries. 

One vanation which is sometimes introduced is to charge directly to the process 
materials, labor, and variable manufacturing overhead and to use a predetermined 
rate to prorate fixed overhead to the work-in-process account. Neuner (Cost 
Accounting) says: “Such proration would assume, as in standard costs, that idle 
capacity should be considered in measuring efficiency and that part of the under- 
applied manufacturing overhead should be charged against management as their 
responsibility. Proration would therefore be based upon normal production 
capacity.^^ 

Actual Overhead for Multi-product Plants. Where several products are pro- 
duced simultaneously or in successive runs, overhead may be charged to products 
by: 

1. Apportioning on some convenient bnsis the actual costs within each process to 
products worked on. 

2. Using predetermined departmental overhead rates. The use of such rates has 
the effect of averaging costs over all products, and special care must be used 
in selecting the method of overhead apportionment. 

More useful unit cost information is available when predetermined depart- 
mental overhead rates are used, and the trend is away from apportioning actual 
overhead to each product. 

Predetermined Rates for Multi-product Plants. Predetermined rates for 
manufacturing overhead are used in most multi-product plants, and there are 
good reasons for doing so. Most multi-product plants manufacture at least some 
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products on a seasonal basis. To apportion actual costs would give widely 
fluctuating unit costs which would not have much meaning to management. 
Blocker and Weltmer (Cost Accounting) state that '"Since most businessmen 
prefer to consider the year's overhead costs and production as a complete cycle 
of activities, they prefer to view the relationship of overhead costs to production 
as an average or normal charge per unit, thus neutralizing seasonal or monthly 
extremes.” The effect on costs of seasonal variations of business can be the 
subject of separate studies. 

Another good reason for using a predetermined rate is to provide management 
with an index of efficiency by comparing actual manufacturing overhead with 
absorbed overhead. This is particularly the case where the rate is based on 
standard costs. 

Also, unit costs for each process may be computed at any time, daily, weekly, 
or monthly. Mkterials and labor costs are frequently available or easily acces- 
sible, and the use of a predetermined overhead rate provides management with 
total unit costs to manufacture. Being able to determine unit costs assists in the 
formulation of pricing policies and in the preparation of bids by the sales depart- 
ment. 

The computation of rates is accomplished in three steps: 

1. Classification and accumulation of overhead items on an estimated basis. 

2. Distribution of overhead departmentally; for this purpose cost distribution 
sheets are used. The service departments are closed out and producing depart- 
ment totals are obtained. 

3. Reduction of departmental overhead totals to a rate to be applied to produc- 
tion. For this purpose any suitable base may be used, such as unit of produc- 
tive output, direct labor cost, direct labor hours, machine hours, or product 
hours. 

PROCESS COST SHEET. Process cost sheets are often more complex and 
more formal than job order cost sheets because the former must show costs and 
quantities by departments. Often the process distribution sheet is used as a cost 
sheet. Lang-McFarland-Schiff (Cost Accounting) illustrate a typical process 
cost sheet in Fig. 7. 

PRODUCTION BY SUCCESSIVE RUNS. In some plants production is 
intermittent rather than continuous. In such cases the product is proces.^ed in 
successive runs. This is, in effect, a combination of job order and process cost- 
ing. It is job order costing in the sense that each run is represented by a produc- 
tion order and costs are accumulated thereon. It is process costing in the sense 
that costs are gathered for each process. The method is found either on a formal 
or informal basis in canneries, bottling works, bakeries, etc. The reasons for suc- 
cessive runs are: 

1. Fulfillment of the need to provide a wide variety of products. 

2. Lack of sufficient demand to make additional plant facilities economically 
feasible. Where the same machinery can be used to turn out a variety of prod- 
ucts, such products are produced in rotation, unless demand is such that addi- 
tional facilities make possible continuous runs on each product. 

3. Seasonal and climatic conditions. 

Accounting for Successive Runs. Blocker and Weltmer (Cost Accounting), 
in discussing vegetable canning costs, say : 

The general ledger journal entries are the same in this type of processing as in the 
procedure explained for & factory or process producing a single product in a con- 
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Fig. 7. Typical process cost aheet. 
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Fig. 6. Monthly analysis of cost report. 
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tinuoua manner. Material, labor, and factory overhead are charged to each procesfi 
at the end of each accounting period. The difference lies in the use of Bubaidiary 
records. A separate analysis sheet is prepared for each run to show the material, 
labor, and overhead costa which can be definitely identified with the vegetable being 
processed. Likewise, the number of hours that the equipment is used for each vege- 
table and the total production of cans are carefully recorded. At the end of each 
accounting period, labor posts and factory overhead costa which cannot be identified 
with a separate run arc allotted to the production of each vegetable, usually on a 
single distribution base; the choice is among the total number of production hours 
for each vegetable, the total number of cans of each vegetable produced, and the 
number of pounds of each vegetable packed. 

Fig. 8 shows a monthly cost report for a vegetable cannery suggested by 
Blocker and Weltmer. In this case No. 2 cans were the only size used, and unit 
costs therefore were computed on the basis of the number of cans produced. If 
vegetables had been packed in several sizes of cans, the unit cost determination 
could have been made on the basis of the number of pounds packed. 

Unit Costs and Effective Production 

UNIT COSTS. The distinguishing charart eristic of process costs is the 
requirement to compute unit costs which are necessary to (1) give essential com- 
parative cost data to management, (2) provide a basis for transferring costs from 
one process to the next, and (3) provide a basis for inventory pricing. 

Unit costs are easily determinable in a simple manufacturing process where the 
only product is manufactured in one step and where there is no uncompleted 
product. The elementary formula is 

. material + labor + manufacturing overhead 

Unit cost = “ . 

quantity produced 

Quantity produced may be expressed in units, weight, or similar measures of pro- 
duction. 

EFFECTIVE PRODUCTION. Determining unit cost is somewhat more 
eomplicated when there are unfinished units on hand at the beginning or end of 
an accounting period. There are some circumstances in which it may be per- 
missible to ignore these inventories in computing the unit costs. Schlatter and 
Schlatter (Cost Accounting) say: 

If the quantity and value of work within a process at the end of a period are small as 
compared with the total quantity and value passed through the process in the period, 
or if the quantity and value of work within a process are approximately constant and 
relatively .small at all times, the inventory may be ignored without materially affect- 
ing the reliability of the unit cost figures. 

In a discussion of process-type industries at an annual convention of the National 
Association of Accountants, as reported by Old (NAA Bulletin, vol. 35), a ques- 
tion was raised as to how widely the .strict methods for costing work in process 
were followed in practice. The description of methods in actual use in companies 
gave the impression that a number of companies used short cuts. In some cases 
the reason.s given for the short cuts were those cited by Schlatter and Schlatter. 

Where the conditions specified above do not hold, it is advisable, in order to 
obtain correct unit costs, to spread the total costs over all work done in a depart- 
ment, including both completed and unfinished units. To accomplish this, the 



12-lB 


PROCESS COST SYSTEMS 


work of the department must be expressed in terms of a common denominator 
which represents the total work of a department or process in terms of fully 
completed units. This common denominator is called by a number of different 
names; effective production, equivalent production, effective effort, or equiv- 
alent effort. It represents the number of complete units that would have been 
produced if all the work performed during the period had been applied to units 
which were begun and finished during the period. The number of complete units 
represented by the effective or equivalent production is divided into the total 
costs to obtain the unit cost. This idea rests on the assumption that the work 
done in producing 100 units of one-half completed product is equivalent to the 
work done in fully completing 50 units. 

Stage of Completion. To obtain a figure for effective production, complete 
information must be available as to the stage of completion of both opening 
and closing inventories. In extreme cases the stage-of-completion figures must 
be given separately for materials, labor, and overhead. If all materials are issued 
at the beginning of a process, the full materials cost must be charged to inven- 
tory; as for labor and overhead, inventory may be only partially completed, 
depending on the length of processing time; hence only a portion of labor and 
overhead costs must be charged to the inventory. If materials, labor, and over- 
head are consumed uniformly throughout the process, a single computation of 
effective production suffices. 

Methods of Computing Effective Production. There are several procedures 
for computing effective production. In the first method all figures except the 
final one are expressed in terms of incomplete units; i.e., units on which no 
work at all has been done. To illustrate, assume a beginning inventory of 12,000 
units, one-third completed; 100,000 units put into process; 104,000 units brought 
to completion; and an ending inventory of 8,000 units, one-fourth completed. 


Method I 

1. Inventory at beginning, equivalent incomplete units (12,ODO X %) 8.000 units 

2. Add quantity put into production 100,000 

3. Total incomplete units handled 108,000 units 

4. Less inventory at end, equivalent incomplete units (8,000 X %) 6,000 

5. Effective production, equivalent completed units 102.000 units 


The second method analyzes the work of a period for each stage of a depart- 
ment's work in terms of fully completed units. 

Method II 

Equivalent 

Completed 

Units 

1. Inventory at beginning, work needed to complete during current 
period, found by applying percentage to units in initial inventory 


(12,000 X %) g 000 

2. Units started and finished during current period; i.e., number of 

new units started, minus units in final inventory (100,000 — 8,000) . . 92,000 

3. Units started but not finished; i.e., percentage done on final in- 
ventory (8,000 X 1^) 2,000 

4. Effective production 102 OOO 
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The third method also deals in fully completed units and varies only slightly 
from the second method. 


Method III 

1. Units completed during the period 104,000 units 

2. Ending work in process inventory, i.e., units started but not 

finished (8,000 X %) 2,000 

106,000 

3. Beginning work in process inventory, i.e., work done in previous 

period which is in units brought to completion in this period 
(12,000 X %) 4,000 

4. Effective production 102,000 units 


Newlove (Process Costs) observes that Method III is the easiest formula to 
remember. 

OPERATION COSTS. Operation costing represents a refinement of process 
cost procedure. It implies cost determination by operations instead of by proc- 
esses. In the production of like articles or finished materials where units cannot 
be distinguished easily one from another, a cost accounting system to record costs 
of product by operations may be desirable. 

Gillespie (Cost Accounting and Control) describes operatioii resting as a type 
of process costing: 

The focal point is an operation or a group of closely related operations. Setting up an 
operation cost system involves identifying specific measurable operations being per- 
formed repetitively for significant periods and selecting work units or cost units for 
measuring the production which comes out of each operation. A unit conversion cost 
is computed for each operation by dividing cost by work units or cost units produced. 

Blocker and Weltmer (Cost Accounting) assume that all units processed in the 
same operation are uniform and have the same cost. They describe the cost per 
unit as an average cost obtained at the end of each accountiiig period by dividing 
the costs of an operation by the number of units completed in the operation 
center. They indicate that, usually, materials costs are separated from operation 
costs, composed of labor and factory overhead as'^igned to operation centers. The 
total cost of a product is ascertained by adding the costs of the several operations 
through which it passes to the materials cost. 

Blocker and Weltmer observe that it may be advantageous to have an account 
for each operation m the general ledger if there are not too many operations. On 
the other hand, they indicate: 

It may be more practical to carry a general ledger account for each large process or 
department, such as the foundry or machine shop, anil to have, as a subsidiary record 
in support of it for each operation center within the process, an analysis sheet which 
can be used as a costing medium. The general ledger account for the process or 
department would show total costs, while the analysis sheet for each operation would 
show detailed coats assigned to the operation and would be used as a basis for com- 
puting unit costs. 

One drawback of operations costing is that, because the plant is divided up into 
.^0 many small units, there tends to be more expense and greater difficulty in 
distributing the manufacturing overhead. On the other hand the use of operation 
costs enables some companies to avoid the more costly job order method. 
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Operation costs may be regarded aa process costs in miniature. In general^ both 
types of cost have the same problems and procedures. Operation costing, how- 
ever, by focusing on a smaller area of activity, gives management a greater 
opportunity to control costs. 

SINGLE-STAGE PROCESS COSTING. In single-stage process costing, 
only one product is manufactured, and this product requires only one step in the 
manufacturing process. Unit cost information is required to determine the end- 
ing inventory and the value of product transferred to inventory or cost of sales. 

This information is frequently summarized in a cost of production report, 
which should include the following information: 

1. Costig inrurred for current month, including materials, labor, and manufacturing 
overhead. 

2. Cost of items completed and on hand at beginning and end of accounting 
period. 

3. Coat of work in proreaa at beginning and end of accounting period. 

4. Cost of items transferred 1 o finiRhed goods. 

The form of the report will vary. One suggestion for the form such a cost-of- 
production report may take is given here. 

Cost of Production Report 


Costs to be accounted for 
Costs for current month 

Materials 5xxxx 

Labor xxxx 

Manufacturing overhead xxxx 

Total costs for month Ixxxx 

Completed and on hand at beginning of month xxxx 

Work in process at beginning of month xxxx 

Total costs to be accounted for S.xxxx 

Accounted for as follows; 

Transferred to finished goods $xxxx 

Completed and on hand al end of month xxxx 

Work in process at end of month xxxx 

Total costs accounted for gxxxx 


In addition to the cost of production report, there should be a production 
report which accounts for all units put into production. 

Determination of Inventory Cost. In Mngle-stagp process accounting there 
are four situations involving inventories: 

Case I. No opening and no dosing inventory of work in process. 

Case II. No opening inventory but a closing inventory of work in process. 

Case III. Both opening and closing inventories. 

Case IV. An opening inventory but no closing inventory of work in process. 

In all four cases it is assumed that materials are added uniformly during the 
process. In other words, units in work-in-process inventory which are 40 percent 
complete would have at that time 40 percent of all the materials that would be in 
the units when they were completed. This means that the equivalent production 
should be divided into the total cost to obtain a unit cost including materials. 
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labor, and overhead. In the many instances where materials are not added uni- 
formly during the process, a separate computation has to be made for them. If, 
for example, alj the materials for each unit were put into process at the beginning 
of the processing, then the ending work in process inventory will have 100 percent 
of the unit materials cost, regardless of its stage of completion. In this case the 
equivalent production figure would be divided into the total of labor and manu- 
facturing overhead cost to obtain a unit conversion cost. This would be applied 
to the ending inventory in the same way that the total unit cost is used in Case 
III. The materials cost would, of course, be added to the conversion cost to obtain 
the total cost of the ending inventory. 

Case III is the most involved and is the only one illustrated here. The first-in, 
first-out method (discussed in this section under Treatment of Work in Process) 
is used, assuming cost and production data given in subsequent computations. 

Calculation with Both Opening and Closing Inventories. Effective produc- 
tion must be computed where there are opening and closing inventories. The 
following case illustrates the procedure: 

Process A 

Opening inventory $ 200 

Materials 6,000 

Labor 3,000 

Overhead 3,000 


Production data: 

Units 

Opening inventory, 30 percent complete 500 

Put into Process A 10.000 

Completed and transferred 9,500 

Closing inventory, 40 percent complete 1,000 

A. Effective Production, by Method 1 : 

Unith 

Opening inventory, 70 percent incomplete 350 

Put into process 10,000 

Total incomplete units handled 10,350 

Less inventory at end, 60 percent incomplete 600 

Effective production 9J5Q 


Method II may be employed to check the above result as follows: 

Completed 

Units 


1. Portion of opening inventory rompleted in current period 

(500 X 70%) 350 

2. Started and finished during current period (10,000 — 1,000) 9,000 

3. Portion of closing inventory completed in current period 

(1,000 X 40%) 400 


Effective production P|750 


B. Unit Current Process Cost: 

Total current costii _ $12,000 _ 
Effective producti'^n 9,750 
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C. CloBing the Process Account: 

1. TotaJ debits 112^00.00 

2. Less yaJue of closing inventory (1,000 X 409^ X 11^30769) .... 492.31 

3. Balance, representing transfer to B 111,707.69 


D. Proof of Charges Transferred to B: There were 9.500 units trans- 
ferred to the next process. These represented costs incurred as 


follows: 

1. Opening inventory 

500 units; cost incurred in prior period S 200.00 

500 units; cost incurred in current period (500 X 70% X 

11230769) 430.77 

2. Started and finished in current period (9,000 X $1230769) 11,076.92 

Total transfer to B $11,707.69 


MULTIPLE-STAGE PROCESS COSTING. In many, if not most, process 
industries, more than one step is required in the manufacturing process, and the 
materials pass through several departments in succession in the conversion to 
finished goods. Management needs to know the quantity produced, total cost, 
and unit cost by department. Thus the cost-of-production report must show the 
costs transferred from one department to the next, as well as the total cost for 
each department. 

Accounting for Addition of Materials. It is not unusual in process industries 
for most, if not all, of the materials used in the product to be placed into produc- 
tion in the first department. Where materials are added in subsequent depart- 
ments the effect on production will be either that of (1) no increase in quantity 
or units of items produced, or (2) an increase in the quantity of the product 
produced. For example, where the additional materials cost is for accessories, 
paint, or packaging, there would be no increase in the quantity produced. Unit 
cost would be increased, but no adjustment would be required in the unit costs 
of the items transferred into the department. 

In other industries, adding materials in departments subsequent to the first 
department will increase the quantity produced. This is common in the chemical 
industry and others where the product is a bulk liquid. After adding the mate- 
rials, the unit cost of the product transferred into the department must be ad- 
justed to spread the cost over the greater quantity of production. 

Treatment of Work in Process. In the computation of unit cost for mate- 
rials, labor, and overhead, attention must be given to the beginning and ending 
work in process. All materials may have been added, but additional labor and 
overhead is required to complete the units in process. In the case of multiple- 
stage process costing for departments subsequent to the first department, work in 
process is fully completed with regard to the preceding departments and only 
partially completed for the current processing department. The stage of com- 
pletion of the work in process is reflected in the equivalent production compu- 
tation. 

In the accounting treatment of work-in-process inventories, either the first-in, 
first-out or the average cost method may be used. Vance (Theory and Technique 
of Cost Accounting) comments: 

It is usually assumed that goods move through the processes on a first-in, first-out 
basis. On this basis, beginning inventory of work in process is the first work to be 
completed. Since production of finished work in a process is almost always larger 
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than the opening inventory of work in processj none of the beginning inventory 
ordinarily is in the closing inventory of work in process. Goods turned out of a 
process during a period must be divided into two parts for purposes of the computa- 
tion of equivalent units where there is beginning inventory of work in process, and 
first-in, first-out unit cost calculations are mads. These parts are (1) the units repre- 
senting beginning inventory that is partly processed in the current period, and 
(2) the units that are both started and finished within the current period. 

The first-in, first-out method is applied in this section under Single-Stage Process 
Costing. 

The average cost method requires the following steps, according to Neuner 
(Cost Accounting) : 

1. The inventory of the initial work in process must be stated in analyzed form; 
that is, separate figures must be given for materials cost, labor cost, and manu- 
facturing overhead cost. 

2. The number of units in the initial inventory are added to the units received 
into the department during the period, giving the total units to be considered. 

3. The cost in the initial inventory of the work in process for each element of 
cost is added to the corresponding cost for the same element for work per- 
formed during the period, thus obtaining the total cost for each element. 

4. Dividing the total coats obtained in step (3) by the corresponding equivalent 
production for each element gives the average unit departmental cost for that 
element. 

The average cost method is used in this section under Steps in Closing Process 
Accounts. The detailed computation for the average cost method is shown only 
for Department I. 

Matz-Curry-Frank (Cost Accounting) compare the use of average and first-in, 
first-out costing as follows: 

A comparison of these two methods of costing used in a process cost system indicates 
that each method possesses certain advantages. It would be rather aibitrary to 
make any statement to the effect that one method is either more accurate or simpler 
than the other. The selection of one or the other method depends entirely upon the 
nature of a company’s manufacturing process or the type of information desired from 
the cost system. 


Accounting for Lost Units 

QUANTITY CONTROL. In general the treatment of waste, scrap, and 
shrinkage is closely connected with the subject of quantity control, and anything 
affecting quantity produces an effect on unit costs. In discussing quantity control, 
Gillespie (Cost Accounting and Control) states: 

The need for quantity control in a process cost system is clear. In the first place, 
quantity control safeguards the accuracy of the quantity figures used in computing 
unit costs. Obviously the unit costs are not correct if the quantities upon which they 
are based are wrong. In the second place, quantity control is an over-all check on 
cash payments for materials. If the materials quantities per the control record tie to 
physical inventory, it is reasonably certain that the quantities of materials paid for 
on incoming invoices were the correct quantities. And finally, quantity control is an 
over-all check on billing to customers. 

The cost department is charged with the duty of computing total and unit 
costs of production. In doing so, quantities entering a process must be recopQlled 
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with quantities leaving the process, and the loss, if any, must be analyzed into 
those factors that are controllable and those that are noncontrollable. Complete 
quantity control reconciles raw materials purchases with the flow of such mate- 
rials through the manufacturing processes to finished goods and finally to sales. 

Quantity Control as Index of Efficiency. One way of controlling quantities 
is to establish process yields. Lang-McFarland-Schiff (Cost Accounting) report 
that: 

... a fairly common practice in process cost plants is to compute material yields 
along with production cost data and reports. Such yields are ordinarily obtained in 
percentage form computed from the following formula; 

, Percent yield = ^ percent 

product input 

Measurement for both quantities may be weight units or units of product. 
Yield formulas may be used as indexes of operating efficiency. 

ACCOUNTING FOR LOSSES. Units of production may be lost in a 
process industry through shrinkage, evaporation, or spoiled or defective work. 

Many shrinkages are due to the nature of the operations and cannot be con- 
trolled. Therefore the most common method in accounting for shrinkage is 
treatment by neglect. This means spreading the total costs of the process over 
the good Units obtained from the process, thus increasing the unit cost of these 
units because they absorb the cost of shrinkage. 

The same method is often applied in the treatment of spoilage, at least for 
what can be considered the normal amount of spoilage. Under this method no 
journal entries are required, but each process must keep a record of shrinkage 
and spoilage. 

Lang-McFarland-Schiff (Cost Accounting) point out that shrinkage and spoil- 
age losses may occur at the beginning of a process, during a process, or at the end 
of a process (as a result of final inspection). They say: 

For the sake of simplicity the first two may be treated as though the lost units had 
never been started in the proce.ss In this way the costs are spread over the equivalent 
units produced, that is, over the units completed as well as those still in process. 
Where spoilage occurs at the end of a process, the loss is charged only against the 
good units produced. No part of the loss is therefore chargeable against the closing 
inventory of work in process. Both methods are illustrated in the following example; 


Proceu A 


Inventory 

. 1 2,000 00 

To Process B 

1 7 

Material 

5,000.00 

Inventory 

7 

Labor 

10,000.00 



Manufacturing Overhead . . 

8,000.00 




Production data: 


Opening inventory 25 percent complete 4,000 Ib. 

Put into process 12,0001b. 

Transferred to B 10,000 lb. 

Closing inventory 20 percent complete 5,0001b. 


Material is placed in process at the beginning of the procese. 
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Required. Find the value of the closing inventory and of the transfer to B on two 
assumptions : 

1. Spoilage of 1,000 lb. occurred during the process. 

2. Spoilage occurred at end of process. There is no salvage value. 

Solution: 

AsBumption 1. Spoilage During Process 


1. 

Effective production. 

Material 

Labor 

Overhead 



(a) Incompleted Units Method 






Inventory (beginning) 

0 

3,000 

3,000 



Put in process (12,000 less 1,000 






lb.) 

11,000 

11,000 

11,000 



Total incompleted units handled. 

11,000 

14,000 

14,000 



Less: Inventory (ending) 

0 

4,000 

4,000 



Effective production 

11,000 

10,000 

10,000 



(b) Completed Units Method 






Work completed in opening in- 






ventory 

0 

3,000 

3,000 



Started and finished this period . , 

6,000 

6,000 

6,000 



Work completed on closing in- 






ventory 

5,000 

1,000 

1,000 



Effective production 

11,000 

10,000 

10.000 


2. 

Current process costs 

15,000.00 

110,000.00 

$8,000.00 


3. 

Unit process costs 

1 .454545 

11.00 

SAO 

1 2.254545 

4. 

Work in process (ending) : 






Material (5,000 X $ .454545) 

$2^72.73 





Labor (5,000 X 11.00 X 20%) . . . 


S 1,000.00 




Overhead (5,000 X 1 .SO X 20%) . . . 



1 800.00 



Total 




14,072.73 

5. 

Finished goods transfer 






(125,000.00 - $4,072.73) 




120,927.27 

6. 

Unit cost of finished goods 




12.092727 


moOF OF COST OF TRANSFERS 

There were transferred to the next process 10,000 units, of which 6,000 were started 
and finished this period, and 4,000 were from the opening inventory. 


Inventory in process (beginning) 12,000.00 

Work required to complete inventory: 

Labor (4,000 X $1.00 X 75%) 3,000.00 

Overhead (4,000 X $ .80 X 75%) 2,400.00 $ 7,400.00 

Started and finished this period: 

Material (6,000 X $ .454545) $2,727.27 

Labor (6,000 X $1.00) 6,000.00 

Overhead (6,000 X $ .80) 4300 00 13,527.27 

Total value Of transfers $20,927.27 
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ABBumption 2. Spoilage at End of ProceBB 


1. 

Effective Production. 

Material 

Labor 

Overhead 



(a) Incompleted Units Method 






Inventory (beginning) 

0 

3,000 

3,000 



Put in process 

12,000 

12,000 

12,000 



Total incompleted units handled. 

12,000 

15,000 

15,000 



Less inventory (ending) 

0 

4,000 

4,000 



Effective production 

12,000 

11,000 

11,000 



(b) Completed Units Method 






Work completed on opening in- 






ventory 

0 

3,000 

3,000 



Started and finished this period 






(6,000 + 1,000 spoiled) 

7,000 

7,000 

7,000 



Work 'completed on closing in- 






ventory 

5,000 

1,000 

1,000 



Effective production 

12,000 

11,000 

11,000 


2. 

Current process costs 

15,000.00 

910,000.00 

18,000.00 


3. 

Unit process costs 

S .416667 

1.909091 

1 .727273 

$2.053031 

4. 

Work in process (ending) : 






Material (5,000 X $.416667) . . . 

92,083.33 





Labor (5,000 X $.909091 X 






20%) 


1909.09 




Overhead (5,000 X 1.727273 X 






20%) 



*727.27 



Total 




$3,719.69 

5. 

Finished goods ($25,000 - $3,719.69) . 




$21,280.31 

6. 

Unit coat of finished goods 




*2.128031 


PROOF OF COST OF TRANSFERS 

There were transferred to the next process 10,000 units, of which 6,000 were started 
and finished this period, and 4,000 were from the opening inventory. 


Inventory in process (beginning) $2,000.00 

Work required to complete inventory: 

Labor (4,000 X $.909091 X 75%) 2,727.27 

Overhead (4,000 X $.727273 X 75%) 2,181.82 $ 6,909.09 

Started and finished (good units) : 

Material (6,000 X $.416667) $2,500.00 

Labor (6,000 X $.909091) 5,454.55 

Overhead (6,000 X $.727273) 4,363.64 12,318.19 

Value of units spoiled at end of process whose cost is ab- 
sorbed by good units: 

Material (1,000 X $.416667) $416.67 

Labor (1,000 X $.909091) 909.09 

Expense (1,000 X $.727273) 727.27 2,053.03 

Total value of transfer $21,280.31 


To impress on management the effect of abnormal shrinkage and spoilage, sepa- 
rate costs for such losses may be computed. Neuner (Cost Accounting) says: 

This method attempts to treat as an additional manufacturing overhead cost, listed 
separately in the department in which the lost units occur, the lost limt cost resulting 
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from the work done on the lost units in the preceding departments. As such, it would 
have to be apportioned on the basis of equivalent production for the department in 
which the loss occurs. 

Effect on Costs from Preceding Departments. Regardless of the manner of 
handling cost of lost units in the department where they were lost, an adjustment 
must be made in the unit costs for work performed in preceding departments. 
This adjustment to correct the unit cost is made by dividing the total cost trans- 
ferred into the department by the equivalent production of good units of the 
department. The difference between the corrected unit cost and the cumulative 
unit cost from the preceding department is the lost unit cost. 

Neuner (Cost Accounting) points out that this adjustment in unit cost is 
affected by (1) the addition of materials which increase the number of units in 
production, and (2) work-in-process inventory at the beginning of the period. A 
rule is stated for each situation: 

1. If the number of units are increased in a department after the first because of 
added materials, the unit cost for the preceding departments must first be 
adjusted for the added materials before computing the lost unit cost. 

2. When there is a work-in-process inventory at the beginning of the period, it is 
not possible to determine whether the lost units came from this inventory or 
from the units received into the department during the period. Therefore all 
the units must be considered when calculating the lost unit cost. This means 
computing an average unit cost for the work done in the preceding depart- 
ments before computing the lost unit cost. 

RECLAIMED MATERIALS. Reclaimed or salvaged materials are usable 
stores items which have been salvaged from spoiled work. Where it is desired to 
record spoilage costs separately in the accounts, this may be accomplished through 
the use of spoilage reports, showing spoilage cost, reclaimed material, etc., which 
form the basis for a monthly journal entry: 


Manufacturing Overhead Control Sxxx 

Stores XXX 

Procphs A Ixxxx 


The debit to Manufacturing Overhead is supported by detailed postings to the 
departmental standing orders. The debit to Stores account is supported by 
stores ledger for (1) reclaimed material item, and (2) scrap account. 

Accounting Entries and Statements 

COMPARISON WITH JOB ORDER COSTING. From a bookkeeping 
point of view, the chief difference between job and process costing lie.s in the 
handling of the Work-in-Process account or accounts. Subsequent to the work-in- 
process stage, the accounting for Finished Goods and Cost of Sales is the same 
in any system. In process costing, the general scheme is to transfer charges from 
process to process until the transfer to Finished Goods is effected. 

STEPS IN CLOSING PROCESS ACCOUNTS. In closing process ac- 
counts, the following steps must be taken: 

1. Compute effective production from given data. 

2. Calculate net conversion or net process cost. 

3. Compute unit conversion or unit process cost (item 2 divided by item 1). 
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Manufacturing Overhead Cost. • ■ < 250.00 600.00 260,00 

Costs for the Month of February: 

Material Costs 22,600.00 $0,32 0 0 

Labor Costs 9,000.00 0. f5 16,100.00 $0.28 14,300.00 $0.21 

Manufacturing Overhead Costs. ■ ■ 3,650.00 0.06 11,100,00 0.17 10 , 220.00 0.15 







Fig. 9. Summary statement of cost of production. 
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Fi^. 10. Quantity production report. 
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4. Credit process account for value of closing Work-in-Process Inventory on the 
basis of 

a. Unit conversion or unit process cost, taking into account stage of com- 
pletion. 

b. Full transferred unit cost. 

5. Balance of process account represents charge to be transferred to the next 
process or to Finished Goods. 

Neuner (Cost Accounting) illustrates the process cost procedure in a problem 
about the Alton Manufacturing Company. Fig. 9 provides the summary state- 
ment of cost of production and Fig. 10 the quantity production report. 

Newlove (Process Costs) says the quantity reports are sometimes called flow 
statements or schedules of units to be accounted for and of units accounted 
for. He states that these quantity reports, “which show the transfers-in and 
transfcrs-out for the successive inventories arrayed in the order in which they 
occur in the manufacturing processes, are vitally important.” 

The average cost method of computation of unit cost for material is shown 
here for Department I only. The figures for costs and quantities used in this 
computation may be obtained from the two reports shown in Figs. 9 and 10. 


Quantity Cost Value 

In process, February 1 lO.OOOlb. $ 3,000 

Put into process during February 76,000 22,600 

Total 86,0001b. $25,600 

Units lost 6,000 

Equivalent production 80,000 lb. $25,600 


Then, ■ = 1.32 per lb. average cost for materials 

OO3IK1U 

A similar procedure is followed by Neuner (Cost Accounting) to compute the 
unit costs in Department I for labor and overhead for the month of February as 
shown in the following tabulation. 



Actual 
Production 
(including 
W-I-P at 
Beginning 
of Month) 

Equivalent 
Production 
(including 
W-I-P at 
Beginning 
of Month) 

Total Coat 
(including 
W-I-P at 
Beginning 
of Month) 

Unit 

Cost 

Completed 

60,000 

60,000 



In Process, Feb. 28, % complete .... 
host in production 

20,000 

6,000 

5,000 



Total 

86.000 

65,000 



Labor coats ($750 + $9,000) 

19,750 


Labor unit cost ($9,750 65,000) 



$0.15 

Overhead costa ($250 + $3,650) 

Overhead unit cost ($3,900 -i- 65,000) 



$3,900 

$0.06 
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The Journal entries required to record the information shown in the illus- 
tration are: 


( 1 ) 

Work in Procesa, Dept. I 

Stores 

Payroll 

Manufacturing Overhead 

To record costs in Department I for February. 

( 2 ) 

Work in Process, Dept. II 

Work in Process, Dept. I 

Payroll 

Manufacturing Overhead 

To record costs in Dept. II during February. 

( 3 ) 

Work in Process, Dept. Ill 

Work in Process, Dept. II 

Payroll 

Manufacturing Overhead 

To record costs in Dept. Ill for February. 

( 4 ) 

Finished Goods 

Work in Process, Dept. Ill 

To record cost of work completed during February. 


$ 35 , 250.00 

$ 22 , 600.00 

9 , 000.00 

3 , 650.00 


61 , 000.00 

31 . 800.00 

18 . 100.00 
11,100.00 


92 , 630.00 

68,110.00 

14 . 300.00 

10 . 220.00 


$ 92 , 998.96 

| g 2 , 99 B ..96 


After these journal entries have been postod, the ledger accounts appear as 
follows: 


Work in Process, Dept. I Work in Process, Dept. II 


J/l 

Balance 

4,000.00 

1 2/2B (2) 31,800.00 

2/1 

Balance 


2/28 (3) 08,110.00 

2/2B 

(1) 

3.5,250.00 1 


Com- 

plelpd 

4,800.00 







2/1 

Uncom-' 

plated 

0,800.00 






2/28 

(2) 

61,000.00 



Work 

in Process, Dept. Ill 



Finished Goods 

2/1 

Balance 

4,680.00 

(4) 92,908.90 

2/28 

(4) 

92,008 90 


2/2B 

(3) 

02,630.00 



PROCESS COST STATEMENTS. In general the monthly operating state- 
ments depend on the nature of the industry, size of plant, and the degree to which 
management is aware of a need for cost reports and statistics in controlling opera- 
tions. In process cost plants, departmental production cost analysis is usually 
the first and most basic report prepared. It is a direct outgrowth of the depart- 
mental unit cost computations, valuation of transfers, inventories in process, 
spoilage, etc. The statements themselves may be very simple or become very 
complex depending on: 

1. Number of products manufactured. 

2. Extent of sub classifications desired: 

a. By products. 

b. By elements of cost. 

c. By departments or processes. 

d. Or by any combination of the preceding items. 
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Monthly Reports. Rogers and Boddie (NAA Bulletin, vol. 36) illustrate an 
end-of-month report and cost-of-production report for the machining depart- 
ment of a shell manufacturer in Figs. 11 and 12: 

End of Month Report— Machining Department 
Month Ended , 19 


Units in process, first of month 11,214 

Put into process during the month 70,573 

Completed and transferred (number of units palletized during 

month) 64,682 

Work in process, end of month 13,773 

Lost or spoiled in production (materials issued to machine line but 

not used) 3,332 

Direct materials: 

Rotating band blanks 2,495 pieces 

Base plates 2,613 pieces 

Olive drab paint 68 gal. 

Acid proof black paint 40 gal. 

Parking and crating material : 

Barrier paper 159 sheets 

Paper sleeves 3,093 pieces 

Steel banding tape 1 roll 

Galvanized wire 3 rolls 

Connectors 2,364 pieces 

Scrap data: (weight of turnings, scrap shells, and any other steel 
scrap accumulated in the machine lines) 

A. Steel scrap No. 12 122.93 gross tons 

B. Steel scrap No. 6 -0- gross tons 

C. Steel scrap No. 23 379 50 gross tons 

Weight of spoiled bands and brass turnings recovered 16.790 lb. 

Quantity of spoileil bands accumulated 1,831 

Fig. 11. Departmental end-of-month report. 



Cost-of-Phouuction Rlfort for Machining Department 
M onth Ended , 19 
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Detailed Cost Statements. The detailed cost statements for a frozen meals 
manufacturer are illustrated by McCullagh (NAA Bulletin, vol. 38) in Figs. 13 
through 16. The cost reference sheet (Fig. 13) shows the material quantities used, 
extended at a standard cost rate, to obtain total cost per thousand meals and a 
unit cost per meal. Fig. 14 compares for each item of material the actual con- 
sumption with the standard quantity. Fig. 15 is the card used to collect direct 
labor performance data for test periods to establish standard rates for each 
specific operation. Fig. 16 summarizes the variances at the end of each month. 

Cost Reference Sheet 


Menu No. 6 Date 

Meals Produced: lOOO 




Quantity 


Cost Analysis 


Ingredient : 

Unit 

Raw Cooked UmtCo.^t 

Total Co.st 

Cost ppi 
Meal 

Beef 

. lb. 

400 

330 S.4S 

S192 00 

$.19200 

Potatoes 

. lb. 

230 

.06 

13.80 

.01380 

Lima Beans 

. lb. 

150 

.16 

24.00 

.02400 

Butter 

. lb. 

11 

66 

7.26 

.00726 

$.xxxxx 

Packaging Supplies: 


Quantity 




Aluminum trays 


1,009 

S60.00M 

h 60.54 

$.06054 

Aluminum overwrap . . . , 

1,013 

12.00 M 

12.16 

.01216 






$.xxxxx 

Direct Labor: 






Preparation 





$.07134 

Assembly line . . . 





.03642 

Wrapping 





.02140 

S.xxxxx 

Total 





$ xxxxx 


Fig. 13. Cost reference statement. 
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Fig. 14. Record card for each individual material. 
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Dibect Labor Report 


Preparation Date: 

Operation Breading Veal Menu: No. 2 Meals Prepared: 1,830 


Class of 

Labor 

Number of 

Employees 

Time 

Hours 

Total 

Man 

Hours 

Average 

Rate 

Office 
Use Cost 

From 

To 

~ 1 ^)~ 

2 

8:00 AM 

10:00 am 

2 

4 

11.50 

1 6.00 

(b) 

3 

8:00 AM 

11:00 am 

3 

9 

1.75 

15.75 

(c) 

2 

10:00 AM 

11 :30 AM 

1% 

3 

1.90 

5.70 


127.45 


Unit cost of operation per meal S .015 


Fig. 15. Labor record for each operation. 


Monthly Varunce Summary 


Price Use 

Standard Variance * Variance Actual 


Raw materials consumed . . . 

Packaging supplies 

Direct labor 

Indirect labor 

Factory overhead 

Cost of goods manufac- 
tured 



♦Note: Detailed analyses of variances illustrated above or supplementary reports 
are prepared for management. 

Fig. 16. Monthly summary of variances prepared for management. 
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Statements Stressing Unit Costs. The ice cream division of the Stroh Brew- 
ery Company has monthly statements which stress the importance of unit cost, 
although these statements fi-fe not complex from a process cost point of view. 
Figs. 17 through 20 are adapted from statements oflhisjcompany. 

The Stroh Brewery Company 
Ice Cream Manufacturing Costs 
September 19 


Month To Date 

(cents per gal ,) ( cents per gal ) 


Materials 

Salaries and Wages: 

Superintendence 

Mixing, freezing, packaging and loading . 

Overtime premium 

Vacation and holiday pay 

Payroll taxes 

Compensation insurance 

Group insurance 

Salaried employees pension 

Total salaries and wages 

Other expenses: 

Cartons and wrapping materials 

Miscellaneous supplies 

Materials storage 

Uniforms 

Water 

Electricity 

Miscellaneous 

Repairs and maintenance 

Depreciation, building 

Depreciation, equipment 

General plant and maintenance, prorated 

Refrigeration, prorated 

Steam 

Total other expenses 

Total manufacturing expenses 

Ice cream manufactured (gal.) 


Fig. 17. Monthly manufacturing cost statement. 
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The Stroh Brewery Company 
Ice Cream Manupactuhing 
September 19 

Operating Statement 

M Dnth Y ear to Date 

(cents per gal.) (cents per gal.) 

Gross sales; 

Less rebates 

Net sales: 

Less coat of goods sold 

Gros profit 

Expenses: 

Delivery 

Selling and Adv. 

Total 

Operating profit 


Cost of Goods Sold 


Month 

Cents 

l)crGal. Gallonagc 


Year to Date 
Cents 

per Gal. Gallonage 


Manufacturing beginning inventory 

Less ending inventory 

Specialties, ice cream purchased 

Sold 

Fig. IB. Monthly operating statement with supporting schedule of cost of goods 

sold. 
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The Stroh Brewery Company 
Ice Cream Delivery Expenses 
September 10 


Month ToDjite 

(ucnts per gal.) (uents per galj 


Labor: 

Drivers 

Commissions 

Platform ajid rherking 

Office 

Overtime premium 

Vacation, severance, and holiday pay 

Payroll taxes 

Compensation insurance 

Group insurance 

Total labor 

Other expenses: 

Dry icc 

Sales tickets and printed forms 

Uniforms 

Drivers’ phone calls 

Miscellaneous 

Garage, prorated 

Total other expenses 

Total delivery expenses 


Fig. 19. Schedule of delivery expenses per unit 
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The Stroh Brewery Company 
Ice Cream Selung, Advertising and Refrigeration Expenses 
September 19 


Month To Date 

(cents per gal.) (cents per gal.) 


Labor : 

Suppivision and salesmen’s salaries 

Ice machine repairmen 

Vacation, severance, and holiday pay 

Overtime premium 

Payroll taxes 

Compensation insurance 

Group insurance 

Salaried employees’ pension plan 

Total labor 

Refrigeration expenses: 

Cabinet rentals 

Ice machine supplies 

Outside refrigeration service 

Depreciation, building 

Depreciation, equipment 

Depreciation, ice machines 

Depreciation, fountains 

Uniforms 

Truck and garage, prorated 

Total refrigeration expenses 

Selling and advertising expenses: 

Salesmen’s expenses 

Sales promotion 

Window lettering 

Point of sales and illuminated signs 

Outside signs and bulletins 

Tickets, programs, and contributions 

Miscellaneous 

Total selling and advertising expenses 

Total selling, advertising, and refrigeration expenses 


Fig. 20. Monthly per-unit cost statement for certain specified activities. 


The illustrations in this section demonstrate the wide variety of reports used 
in process cost situations. A common element in many of these is the showing of 
unit costs as an aid to control. For a general discussion of the important factors 
in designing, issuing, and interpreting reports for effective utilization by the 
various levels of management, see the section on Cost Control, Budgets, and 
Reports. 
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Joint Costs and Products 

CHARACTERISTICS. Multiple-product production is characteristic of 
American industry. Common input cost factors for multiple products in both 
manufacturing and distribution are widely prevalent. Although there is general 
applicability of concepts to both these areas, this section is concerned primarily 
with manufacturing costs. 

Total costs of production of multiple products involve both common and 
separable costs. The separable costs are readily identified with individual prod- 
ucts and offer no particular problem. The conunon costs cannot be readily 
identified with individual products and are generally allocated. According to 
NAA Research Series No. 31, Costing Joint Products, ''Costs may be common 
not only as to products but also as to periods of time, responsibilities, sales terri- 
tories, classes of customers, and other costing units.” Costs that are common as 
to products are the main concern of this section. Such common coasts consist of 
(1) those recurring fixed costs that are incurred regardless of the level of product 
output, (2) those costs generally identified with periods rather than products, 
and (3) those costs of production that vary with product output but cannot be 
traced directly to individual products. Procedures dealing with variable product 
costs (both direct and indirect) are discussed also in several other sections. 

The term joint cost is frequently used synonymously with common costs of 
product. When used in this sense, the term is broader than that ordinarily used 
in accounting and economic literature. Technically, three distinguishable situa- 
tions with respect to product are encompassed under these broad concepts. First, 
true joint-cost products are products that of necessity must be produced to- 
gether and have a definite quantitative relationship to each other such that an 
increase in the output of one increases the output of the others, although not 
necessarily in the same ratio. These true joint-cost products are in essence com- 
plementary products. The quantitative relationship between them may be fixed 
and invariable (for example, as in hides and meat) such that an increase in the 
output of one product will not change the proportionate output of the other 
product, or it may be variable to a greater or lesser degree. At the extreme in 
variability of proportions, costs no longer are joint. Second, products may be 
produced simultaneously from common costs but may be substitute or alterna- 
tive products, such that an increase in the output of one will inevitably result in 
a decrease in output of the others, although not necessarily in the same propor- 
tion. Third, products may be produced together simply for economic reasons 
(it being cheaper to produce the products jointly rather than separately) without 
there being any real relationship between the products. 

Role of Joint Costs in Industry. A recognition of the nature of the cost 
inder consideration is essential to its allocation and use in differing circumstances. 

13-1 
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In addition to inventory pricing, product cost allocations are necessary to pro- 
vide figures for many managerial decisions. Some of the decisions for which 
pipdiict costs nia3nbe necessary include the foUowing: 

1. Inventory pricing. 

2. Matching costs with revenue obtainable from product. 

3. Determining and appraising efficiency. 

4. Internal control. 

5. Setting price and price structure of products. 

6. Setting up relative outputs of product and modifications thereof. 

7. Problems of special lots or orders including government cost-type contracts. 

8. Price ‘'justification^’ for legislative or administrative regulations. 

While these types of decisions are not meant to be exhaustive, they are indica- 
tive of the range of problems encountered. 

One of the 'problems of the production engineer is the complete utilization of 
the raw material. An inevitable accompaniment of the production process is the 
appearance of waste and scrap. The trend of modern production is all in the 
direction of the elimination of such waste and the obtaining of a 100 percent yield 
from the raw material. Such yield may not be all in the form of one product, 
but the effort of management is directed toward obtaining 100 percent \itility, if 
necessary through a variety of products, each of which represents an economic 
and commercially useful item. For instance, the wood distillation process, first 
introduced by the Ford Motor Company, uses sawdu'^t and waste wood and pro- 
duces valuable by-products, such as charcoal, hardwood pitch, wood creosote oil, 
calcium acetate, ethyl acetate, and wood alcohol. Competition forces utmost 
utilization of raw material The importance of by-products and joint products 
analysis is not always evident, particularly where the minor products have little 
value and profit margins on the major product are satisfactory. The continued 
drive for greater utilization in the production process has emphasized the im- 
portance of adequate accounting for joint costs. 

Prevalence of Joint Costs. Joint costs usually are found in those industries 
in which one raw material is the source of several products. These industries, 
usually designated as basic industries, are typified by the meat packing, chemi- 
cal and oil products, and other extractive industries. These and similar industries 
are characterized as predominantly users of process cost accounting systems. 
Job order cost systems are usually not found in joint cost industries. It mav be 
necessary from time to time, however, to make common cost analyses in job-cost 
type industries. 

According to Vance (Theory and Technique of Cost Accounting), “Joint co'-t^ 
are prominent in extractive, agricultural, and chemical industries.” Examples of 
joint products and by-products from these industries are given by Vance in the 
tabulation on the following page. 

Other instances of joint products occur in industries where different grades of 
the same product are obtained, as in the lumber milling, paper products, and fruit 
canning industries. 

DEFINITIONS AND EXAMPLES. The following definitions are in gen- 
eral use, and the examples serve to illustrate their nature. 

Joint Costs and Common Costs. Kohler (Dictionary for Accountants) de- 
fines joint cost as, “The common cost of facilities or of services employed in the 
output of two or more simultaneously produced or otherwise related operations, 
commodities, or services.” Likewise, NAA Kesearch Series No. 31, Costing Joint 
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Industry Joint and By-products 

Agricultural and food industries; 

Flour milling Patent flour, clear flour, middlings, bran, 

wheat germ. 

Meat packing Meat, hides, fertilizer, shortening, hair, and 

many other by-products. 

Cotton ginning Cotton fiber, cotton seed. 

Fishing Fresh fish, canned fish, fish meal, fish oil, 

fertilizer. 

Cottonseed processing Cottonseed oil, meal, hulls, and linters. 

Dairy products Cream, skim milk, butter, ice cream, and 

other products. 


Extractive industries; 


Copper mining Copper, gold, silver, and other metals. 

Sawmill operation Several grades of lumber, slabs, sawdust. 

Petroleum refining Naphtha, gasoline, kerosene, diesel and fuel 

oils, paraffin, tar, and many other prod- 
ucts. 

Gold mining Gold, silver, copper, and other metals. 

Chemical industries; 

Soap making Soap and glycerine. 

Coke manufacture Coke, ammonia, coal tar, gas, benzol, and 

other products. 

Manufactured gas Gas, coke, ammonia, coal tar, and sulfur 

compounds. 


Products, states, “Costs are joint when two or more distinguishably different 
products are produced together from a single input cost factor. The character- 
istic condition of a joint cost is that the cost of several different products is 
incurred as a lump sum for the combination and not separately for the individual 
products.” 

Common costs are used synonymously with joint costs by NAA Research 
Scries No. 31, Costing Joint Products, but Kohler (Dictionary for Accountants) 
distinguishes them. Kohler defines common cost and distinguishes it frnm joint 
cost as, “The cost of facilities or services employed in the output of two or more 
operations, commodities, or services. Thus the premium paid for a fire-insurance 
contract covering unrelated lots of merchandise in a warehouse is a common cost. 

. . . insurance and other common costs applicable to a number of unrelated items 
are often treated as a period cost. Common costs of related outputs are known 
also as joint costs.” According to this widely held viewpoint, joint cost is a special 
type of common cost. 

Vance (Theory and Technique of Cost Accounting) uses the terms as mutually 
exclusive. He defines common costs as, . . the costs of producing two or 
more separate (not joint) products with the same facilities at the same time.” 
Further, Vance states. 

Common cost and joint costs . . . have an important difference: common costs can 
be traced to the separate products on a cause-and-effect basis or by tracing the use 
of facilities; they do not include direct materials and labor . . . whereas joint costs 
cannot be so traced and do include the prime costs. The machine time, building 
space, and other factors can be determined separately for 1-inch hose as against 
^/4-inch tubing because either can be made without the other, but the feed necessary 
to produce beef cannot be distinguished from that required to produce the cowhide. 
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Joint Products. Joint products are likewise defined in both the broad and 
narrow sense. Economists and accountants generally dehne joint products as 
distinguishably different products which are inevitably produced together from 
the same raw material. Thus Matz-Curry-Frank (Cost Accounting) state, 

Accepted accounting terminology refers to joint products as products that are pro- 
duced simultaneously by a common process or series of processes, with each product 
possessing more than a nominal value in the form in which it is produced. The 
definition emphasizes the point that the manufacturing process creates the products 
in a somewhat definite quantitative relationship. An increase in the output of one 
product will bring about an increase in the quantity of the others, or vice-versa, but 
not necessarily in the same proportion. 

Recently there have been attempts, notably by the NAA (NAA Research 
Series No. 31, Costing Joint Products), to broaden the concept to inchule as 
joint products all products jointly produced, as shown in the following definitions: 

The products in a jointly produced group often vary in importance. Products of 
greater importance are termed major products and products of minor importance are 
termed by-products. Where two or more major prnrliuts appear in the same group, 
they are called co-pfoducts. The term joint product is applied in this report to 
include major products, by-products, and co-products because all are jointly pro- 
duced. 

This NAA Research study says that its own definition of joint products 

is broader than that ordinarily found in Bccounting literature where the costing of 
joint products is usually discussed as a special problem, arising in industries which 
split raw materials into different products. However, observations show that jointly 
incurred costs occur in practically every industry even though they may not be 
recognized as such. 

Major Products. The term “joint product” is also commonly used as an 
opposite to by-product. Thus Schlatter and Schlatter (Cost Accounting) em- 
phasize that both by-products and joint products are the inevitable results of 
joint processing, and that the only distinction between them is in their relative 
values, with joint products having more nearly the same importance and valuer 
relative to each other than by-product and main product. As indicated above, 
NAA Research Series No. 31, Costing Joint Products, and some other current 
writers prefer to term jointly produced products of greater economic importance 
as major products and those of lesser importance as minor products. Major 
products are also known as main products or prime products. 

Co-products. "Where two or more major products appear in a jointly pro- 
duced combination, these products are called 'co-products^ to indicate that they 
are products of like importance together," according to the same NAA Research 
Study. Schlatter and Schlatter (Cost Accounting), however, distinguish co- 
products from joint products because in the case of co-products no item is 
inevitably the result of the production of the others. 

Minor Products. All jointly produced products of lesser economic significance 
are termed "minor products.” 

By-products. Neuner (Cost Accounting) indicates that by-products are pro- 
duced from the same process as joint products but that the by-products are 
essentially the secondary results of the operation. He states, "A rather arbitrary 
rule has been suggested in interpreting the meaning of 'secondary' — if the value 
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of a product is less than 10 percent of the total value of all products, it could be 
considered a by-product, not a co-product or joint product.” 

Schlatter and Schlatter (Cost Accounting) emphasize that by-products split off 
from the original material in process and thus do not become part of the main 
product. In some industries by-products are known as recoveries. 

Scrap. When the value of the by-product is small relative to the major product 
and it is recoverable without further processing, it is generally called ”scrap” or 
"waste.” To avoid confusion with other uses of the word "waste” (see section on 
Materials), it seems preferable to use the term waste material rather than 
"waste.” 

Spoiled and Defective Work. According to Devine (Cost Accounting and 
Analysis), spoiled and defective work are distinguishable. Spoiled work can be 
sold more profitably as seconds or imperfect stork, while defective work may 
often be perfected by further applications of labor and other services. A normal 
amount of scrap involves no siiecial accounting since it is usually regarded as a 
proper charge to production. Abnormal or excess spoilage calls for charges to a 
waste or spoilage account. 

DIFFERENTIALS. When two or more jointly produced products can be 
produced in varying proportions, or are not inevitably produced together, it is 
possible to determine the differential cost of each by varying the output of one 
or the other product. In essence this procedure is possible for all substitute or 
alternative products, although the cost of the determination may make it un- 
economic to use it. 

For example, assume that two products, A and B, are jointly produced at a 
total cost of $100 in the physical product proportions of 40 to 60, respectively. 
If the proportions are changed to 50 to 50, and total common costs increase to 
$120, a separate cost can be computed for A and B as follows: 

At 50 to 50 output, 

Differential cost of ten extra A’s = $20 + 10 B’s 


And as total cost is, 
Substituting, 


50 A's + 50 B^s = $120 


50 A’s = 5 (10 A’s) = 5 ($20 + lOB’s) 

We get 

5 ($20 + 10 B’s) + 50 B’s = $120 
$100 + 50 B’s + 50 B’s = $120 
100 B’a = $120 - 1100 = $20 
Cost of 50 B's = $10 


Cost of 50 A’s = $110 


Again, if the total costs remain the same with a change in product proportion, 
!i more direct approach can be used. If, in the preceding example, no change in 
total costs took place, we would get a direct substitution of 10 A’s = 10 B’s; 
therefore the cost of A would equal the cost of B, and cost would be split pro- 
portionately. 

The replacement cost method used in petroleum refining is a variant of this. 
It is discussed in detail later in this section. 
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Joint Product Accounting’ 

MAJOR FUNCTIONS. Cost allocations to product are vital to various 
managerial decisions. The bulk of these are discussed later in this section under 
Joint Cost Analysis and Managerial Decisions. Accountants chiefly are con- 
cerned in determining inventory figures for joint products to be used in connec- 
tion with periodic income statements and balance sheets. Joint overhead costs 
which represent the costs of services to be apportioned to various departmental 
accounts are discussed in more detail in the section on Distribution of Manu- 
facturing Overhead. 

Process Costs. In many cases both co-products and by-products result from 
a joint operation, and both by-product and co-product methods of allocation 
are used to allocate joint costs to individual products. When this is the rase, 
even though process accounts for joint costs may be kept in the general ledger 
or in the factory ledger, it is generally inconvenient to do so because of the 
allocation problem. Thus, according to Schlatter and Schlatter (Cost Account- 
ing) it may be better to open only one manufacturing account, to which all 
costs are debited and to which costs allocated to several products are crediterl. 
Individual process costs can then be maintained on separate cost cards outside 
the ledger. In such cases Schlatter and Schlatter state (Cost Accounting), "The 
purpose of process costs, when such costs are joint, is not to find separate costs of 
the individual products but rather to find the total cost of all products and indi- 
vidual operating costs of each process.” 

Methods of Costing and Valuation. In attempting to develop proper 
methods of joint-product accounting, the following points must be given con- 
sideration: 

1. Methods of determining cost of co-products. 

2. Methods of determining cost of by-products. 

3. Valuation of by-products. 

4. Valuation of inventory of by-products and co-products. 

METHODS OF JOINT PRODUCT ACCOUNTING. Joint product ac- 
counting. as noted by Schlatter and Schlatter, may involve costing and valuation 
of both major and minor products. Generally the problem is restricted to cost- 
ing and valuation of co-products and by-products of significant value. Cost ac- 
counting is here concerned with costs incurred at two stages, after and prior to 
the split-ofT point. 

Costs Incurred After the Split-ofI Point. Costs incurred after the split-off 
point are separable costs and can therefore be directly attached to individual 
jDroducts in the usual manner. It is immaterial whether they are co-products or 
by-products; after the split-off point they are independent products, and costs 
independently incurred should attach directly. Some writers, however, maintain 
that costs incurred after the split-off point on joint products should earn the 
same gross profit rate as those costs incurred prior to split-off, and that the 
gross profit rates on the joint products should be the same. This iirocedurc treats 
costs incurred after split-off as actual joint co'?ts. For example, Lorig (Account- 
ing Review, vol. 30) states, 

In effect, the costs incurred up to the split-off point and the separate processing costs 
incurred afterward up to the point where sales values are determined are all joint 
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costa. . - ■ Therefore each dollar invested in such costs must logically be assumed to 
be equally profitable. 

This approach is not followed generally. 

Costs Incurred Prior to the Split-ofI Point. Costs incurred on joint products 
prior to the split-off point by definition cannot be traced directly to individual 
products. A suitable basis for allocation of such costs is therefore necessary. 
Thus Vance explains (Theory and Technique of Cost Accounting), “Many efforts 
have been made to 'trace* costs of joint products individually before separation, 
but this serves no managerial purpose because no decision to modify or cease 
production of one product can be made independently of the others.” Similarly, 
Schlatter and Schlatter (Cost Accounting) state: 

When products are produced jointly, that is, when one cannot be produced without 
the others, separate true costs for each cannot be found. In fact, there are no 
separate costs for the several products. True joint cost for all may be compiled, but 
this total cost cannot be accurately divided among the several products. If allocation 
is required, it must be made arbitrarily, yet as reasonably as possible. 

Allocations of Joint Costs. Allocations of joint costs attributable to minor 
products, especially by-products, are discussed later in this section under By- 
product Accounting. Allocations of joint costs attributable to co-products up to 
the split-off point are discussed here. 

NAA Research Series No. 31, Costing Joint Products, lists two prineipnl 
types of bases for allocating common costs to cn-products; these can be di>- 
tinguished as: 

1. Bases assumed to measure benefits which individual co-products receive from 
common cost factors. 

2. Bases assumed to measure ability of individual co-products to absorb joint 
costs. 

METHODS OF ALLOCATING JOINT COSTS. Generally speaking, 
five basic methods are used in allocating joint costs to co-products up to the split- 
off point: 

1. Average unit cost. 

2. Apportionment on the basis of some physical unit, such as weight, volume, 
linear measure, atomic weight, and heat units. 

3. Weighted average methods, predetermined or standard rates, and index of 
production. 

4. Apportionment on the basis of relative market values of the individual 
products. 

5. Standard cost method. 

NAA Research Series No. 31, Costing Joint Products, indicates the majority 
opinion on the subject of allocating joint costs: 

To some extent all methods of allocating joint costs to individual co-products rest 
upon opinion rather than upon objective measurements. In the words of one com- 
pany representative, “It is possible to determine a cost, but there is no way to deter- 
mine the cost of a co-produrt.” Where the method for determining product costs is 
thus subjectively determined, equally competent accountants may arrive at quite 
different costs for the same product, and there is no way to prove that one cost is 
more correct than another. Evidence of this was seen in the field study where 
different companies making the same products by the same processes often reported 
different bases for cost allocation. Moreover, in virtually every company differences 
of opinion arise with regard to how to allocate costs. 
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Keller (Management Accounting for Profit Control) however, states, 'There are 
many acceptable methods for costing by-products, but there is only one generally 
accepted practice of costing joint [co-]products/' This method, according to 
Keller, is to allocate the costs of production on the basis of the sales price which 
will be realized on each product. In view of the differing decisions for which cost 
allocations must be made and the widespread use of the various methods of cost 
allocation found in practice and in the literature, Keller's single-method conten- 
tion appears to represent a minority viewpoint. If the cost allocation were to be 
used for pricing individual products, this method would be circular. 

AVERAGE UNIT COST METHOD. Under this method total costs only 
are figured, yielding an average unit cost and one net profit. Thus average costs 
are obtained for the production as a whole. This method is valid only in those 
cases where the resultant products are expressed in terms of the same units. 
Where the units are not comi)aral)le, the method breaks down at once. 

The average is used for inventory pricing purposes, but it may also be used for 
the purpose of allocating joint costs, each product being valued at the average 
cost in proportion to the quantities produced. 

Although the method is not wholly satisfactory, it has a measure of logic behind 
it. Since all products are turned out by the same process, it is impossible to say 
that one costs more to produce per unit than the other. 

The method has been sanctioned by the Internal Revenue Service in the follow- 
ing ruling: 

. . . Tobacco companies taking inventory on the monthly average cost method, 
no method more nearly approaching theoretical accuracy being possible, may con- 
tinue to USD such method in reporting for income tax . . . 

An example taken from the operations of a sawmill illustrates the method: 


1. Total production 2,500,000 ft. 

2. Total cost (joint) $53,000.00 

3. Average cost per 1,000 ft $ 21.20 


This average is used to cost the various grades produced in proportion to their 
quantities ; 


Grades 


Quantities 

Produced 

(Ft.) 


Average Cost 
per 1,000 Ft. 


Value of 
Product 


First and seconds 250,000 $21.20 $ 5,300.00 

No. 1 common 1,250,000 21.20 26,500 00 

No. 2 common 500,000 21.20 10,600.00 

No. 3 common 500,000 21.20 10,600.00 

Totals 2,500,000 $53,000.00 


Application of Average Cost Method. The tobacco and lumber industries arc 
examples of where the average cost method may be employed. Simpson (Journal 
of Accountancy, vol. 104) states that, "Most operators (manufacturers of forest 
products) assign an over-all average cost per thousand board feet to the logs 
entering the mill and add to this an over-all average conversion cost to arrive at 
an average finished product cost which is applied to all finished products irrespec- 
tive of their type, grade, or market value.” These costs are not for setting prices 
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and would have serious limitations for this, as well as being of limited value other- 
wise. Thus Simpson explains, 

Where the average cost procedure is followed, the company may show a profit margin 
of 200 percent to 300 percent on the top grades produced and a loss of 40 percent to 
50 percent on the lower grades. To cite a typical example, a particular company 
prired its 1955 output at an average cost of 570, although the selling prices of this 
output ranged from S265 for Number 1 and Number 2 clear down to 145 for 
Number 4 common. It is obvious that the over-all average cost method is of little 
value to the operator in planning and directing the operations of his mill. Where 
this method of costing is used, the operator has to rely on experience and rule-of- 
thumb methods to determine what logs to cut and what types and grades of products 
to produce. Nevertheless, the great majority of operators in the industry use the 
over-all average cost method for want of a better one. 

Flour milling, the making of glue, and in fact all industries in which different 
grades of the same product are produced by a single joint process offer the pos- 
sibility of the use of the average cost method. 

ALLOCATION ON PHYSICAL UNIT BASIS. Under this method joint 
costs arc distributed to products on the basis of some physical coefficient, i.e., the 
joint cost is broken up in proiiortion to the raw materials contained in each 
product. These physical coefficients may be expressed in such terms as weight, 
volume, linear measure, atomic weight, and heat units. If the joint products are 
not directly measurable, some common denominator may be used. For example, 
in winery accounting, the various quantities, tons, gallons, cases, etc., are reduced 
to a common denominator, proof gallon. Maxwell (Winery Accounting and Cost 
Control) describes a procedure whereby proof-gallon equivalent is used in the 
winery industry as a control device, although book costing is done in terms of 
another physical unit, wine gallons. 

Applications of Physical Unit Method. The following example of the use of 
this method is given by Lang-McFarland-Schiff (Cost Accounting) with reference 
to the manufacture of coke, wherein the costs may be allocated in proportion to 
the weight of product per ton of material, in this case, coal. In the accompany- 
ing tabulation, the weights of all finished products (except gas) are determined 
per ton of coal, and the sum of these is subtracted from 2,000 pounds to obtain 
the weight assigned to the gas. The computations shoAvn in the table are based 
on a cost of $8 per ton of coal. 


Schedule Showing Apportionment of Materul Cost Value to Each 
Product per Ton of Coal 



Yield in Lb. 
of Recovered 
Products per 
Ton of Coal 

Distribution 
of Waste to 
Recovered 
Products (Lb.) 

Revised 
Weight of 
Recovered 
Products 

Material Cost 
of Each 
Product 
on Basis of 
Weight 

Coke 

. 1,320.0 

69.47 

1,389.47 

$5.56 

Coal tar 

120.0 

6.32 

126.32 

.50 

Benzol 

21.9 

1.15 

23.05 

.09 

Sulphate of ammonia. 

26.0 

1.37 

27.37 

.11 

Gas 

Waste (water) 

412.1 

100.0 

21.69 

433.79 

1.74 

Total 

. 2,000.0 

100.00 

2,000.00 

SS.00 


Cost per pound : $8 2,000 = S.004 
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Another illustration is that of a joint cost distribution on the basis of atomic 
weights. It can be applied, for example, to the electrolytic so da-chlorine-hydrogen 
process. The chemical reaction represented by the process is: 

NaCl + H=0 = Na O H -h Cl + H 
23 16 1 35 1 

The figures under the symbols on the right-hand side of the chemical equation 
represent atomic weights. Barring moisture and impurities, the end products are 
produced in ratio of 40 pounds of caustic soda (NaOH), 35 pounds of chlorine, 
and 1 pound of hydrogen. The joint costs may thus be allocated between the 
soda and chlorine on the basis of their atomic weights. 

The physical unit method attempts to cost according to the benefit received 
from each of the end products. Thus each unit of raw material in final product 
is presumed to cost just as much to produce as any other. This is especially 
true where the dominant element can be traced to product. According to Vance 
(Theory and Technique of Cost Accounting), “this method is generally unsatis- 
factory, however, because it ignores two important facts: (1) not all costs arc 
directly related to physical quantities, and (2) some of the product might not 
have been handled at all if it were not physically inseparable, up to a certain 
point, from the part desired.” 

WEIGHTED AVERAGE METHODS. In an attempt to overcome the 
difficulties encountered under both the simple average and the physical unit 
methods, weight factors are often assigned. These weight factors may include 
such diverse elements as amount of material used, difficulty of manufacture, time 
consumed, and difference in type of labor used. These factors and their relative 
weights are usually combined in a single value, called the factor of conversion. 
In the canning industry, the weight factor is given effect in the calculation of 
a basic case. 

Applications of Weighted Average Methods. In the following example, 
taken from Matz-Curry-Frank (Cost Accounting), the comj)ositp weight factor 
is given in terms of points, and the cost allocation is then made on the ba^is 
of equivalent units. In this example, cost per unit would be .^2 (Si 20.000 h- 
60 000 units), but the cost per equivalent unit is S0.30 ($120,000 -^400,000 
units) and the assigned costs are materially changed: 


Product 

Units 

Produced 

Weight 

Points 

Equivalent 

Units 

Coat per 
Equiv. Units 

Cost 

Assigned 

A 

20.000 

10 

200,000 

$.30 

S 60.000 

B 

15,000 

8 

120.000 

.30 

36,000 

C 

10,000 

5 

50.000 

.30 

15.000 

D 

15,000 

2 

30.000 

.30 

9,000 

Totals 

60,000 


400,000 

$30 

$120,000 


In some instances the weight factor is strictly a quantitative conversion factor, 
while at the other extreme the weight factor will reflect purely sales values or net 
sales values. If only the latter is used, the method approximates the allocation of 
joint costs on the basis of selling prices alone. The selling price method of joint- 
cost allocation is discussed later in this section. 

In the canning industry both quantitative and qualitative factors are used in 
allocating joint costs of several grades of a canned product. Fig. 1 is used by 
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Jankowski (NAA Bulletin, vol. 36) to illustrate this point in a typical basic case 
computation. The quantitative cases are used to allocate direct-preparation labor 
costs and other costs directly related to the quantity of unprepared fruit in a 
particular size. The qualitative cases are used to allocate the purchase cost of raw 
materials to product. The totals applicable in each instance are divided by the 
total basic case to obtain the cost per basic case. This unit cost is then multiplied 
by the proper factors to obtain the unit cost for a particular actual case. 



Yelix)W Cling PE\rHrs 




(A) Quantitative Cases 




Actual 

Cases Packed 

Size Case 

Factor 

Cases, Basic 

2V^ Size 


100 

48/8 DZ. 

0.60 

60 


170 

24/303 

.57 

97 


370 

24/21^ 

1.00 

370 


360 

6/10 

.ni 

327 

Totals. . . 

1000 



a54 

(B) Qualitative Cases 


Cases. Basic 

Grade 

Factor 

Coses. Basic 2% 


Size 

Standanl Grade 


50 

Fancy 

1.30 

65 


460 

Choice 

1.15 

529 


270 

Standanl 

1.00 

270 


74 

Pie 

50 

37 

Totals. . . 

854 



901 


Fig. 1. A basic case computation of joint costs. 


P'requcntly a composite weight factor is predetermined and set up as part of 
either an estimated cost or a standard cost system. Standard costs and joint- 
cost analysis are discussed later in this section. 

The use of carefully constructed composite weight factors and the resulting 
equivalent units enable the cost accountant to give more attention to several 
influences and therefore result in more accurate allocations. The real danger, 
of course, is that weights may be used that are either inappropriate in the first 
jdace or have become so through the passage of time. Obviously, if arbitrary 
rates are used, the resulting costs of individual products will be arbitrary. When 
common costs are allocated more or less arbitrarily after consideration of various 
factors, the method is also known as the survey method. 

ALLOCATION ON RELATIVE MARKET VALUE BASIS. Many, if 
not most, cost accountants believe that joint costs should be allocated to indi- 
vidual products according to their ability to absorb joint costs. Some, like 
Keller (Management Accounting for Profit Control), assert it is the only method, 
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while others use it at least as a limiting case. For example, NAA Research Series 
No. 31, Costing Joint Products, states that, ''In the study several company repre- 
sentatives commented that management generally questions the costing procedures 
where one or more co-products in a jointly produced group appear to be con- 
sistently unprofitable, while others are profitable.” Underlying these assumptions 
is the theory that costs would not be incurred unless the jointly produced products 
would yield enough revenue to cover all costs plus a reasonable return. In- 
ferentially, a derived cost that the purchaser of raw material and other joint costs 
is willing to incur for any individual product is obtained by the reverse approach 
of relating costs to sales values. Several variants of this method are found in 
practice. 

Allocation on Basis of Selling Prices. As it works out in practice this is a 
weighted market value basis, since the market value of each product is the product 
of the weight br other quantity by the unit value. Under this method each prod- 
uct is charged for what the traffic will bear, since the higher the market value, 
the greater the cost charged against the product. On the other hand, fluctuations 
in the market value of any one or more of the end products automatically change 
the apportionment of the joint costs, though actually it costs no more to produce 
than before. As long as fluctuations in prices of the various products are syn- 
chronized (not necessarily in the amount, but in the rate of change) their re- 
spective costs remain constant. But with some jiroducts fairly stable and others 
fluctuating, the method breaks down. 

Using the same example of lumber mill costs given in the preceding discussion 
of the average unit cost proration, the joint cost of $53,000 is distributed to the 
various grade=! on the basis of their market values or selling prices a^ shown in 
the computation here. 

Market Value Method of Joint Cost Apportionment 


Grades 

Quanhtv 

Produced 

(Ft) 

Maikrt 

Value 

per 

1,000 Ft 

Total 

Maiknt 

Value 

Pcrccnl 
of Total 
Maiknt 
Value 

Pi mated 
Cost 

Cost 

pni 

1,000 

Ft 

First and seconds 

250,000 

S105 00 

$ 26,250 

17 65 

$ 9,354 50 

$37.42 

No 1 common . . 

1,250,000 

70 00 

87,500 

58 82 

31,174 60 

24 94 

No. 2 common . . 

500,000 

40.00 

20.000 

13.45 

7,128 50 

14 26 

No 3 common . . 

500,000 

30.00 

15,000 

10.08 

5,342.40 

10 68 

Totals 

2,500,000 


S148.750 

100 00 

S53,000 00 



Prorating Total Costs to Grades. A variant of the market value method is 
found in the glue industry, where the cost-finding procedures are designed to 
spread the profit or loss against the value assigned to the several products, adjust- 
ing these so that in total they represent the total cost or outlay. The effect is 
simply to allocate the total costs incurred to the various products on the basis of 
an allocation similar to the market value method. A quantity of raw’ material of 
known cost is put into process. The products from the cooking operations are the 
several '"runs of glue.” The first run is of the highest grade, has the highest 
market value, and costs the least. Succeeding runs require higher temperatures, 
cost more, and produce lower grades of products. It is entirely impractical to 
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attempt to determine the actual money cost of each skimming, and even if pos- 
sible, such figures are meaningless because the effect is to show the lowest cost 
on the first grade of product and the highest cost on the lower grades, the last or 
poorest skimming having the largest cost. The procedure, therefore, is to deter- 
mine the cost of all glue produced and to spread this total cost over the various 
grades on the basis of their respective tests of purity. 

The test index is an indicator of the quality and therefore of the market value 
of each run or grade produced. Hence, multiplying the yield for each run by it^ 
test value is equivalent to multiplying it by the market value. The resulting 
figures, when reduced to percentages of totals, furnish the means for calculating 
the prorated costs. These are then reduced to a cost per hundredweight. 

The most practical method in most cases appears to be that of combining the 
total cost of production of all grades obtained and then allocating this cost to 
the several grades in proportion to their relative values. 

Sales Prices Less Cost to Complete Individual Product. This method is 
ii=:ed whenever there is no ready market price for the individual products at the 
split-off point. In this case it is permissible to work back from sales prices to 
assumed values at split-off. Vance (Theory and Technique of Cost Accounting) 
recognizes two methods of accomplishing this; 

1. Relative sales value for calculation is the selling price of individual products 
less costs to complete. 

2. Relative sales value for calculation is the selling price of individual products 
less value added by completion. 

These two methods are illustrated in Figs. 2 and 3, taken Irom Vance. 


Article 

(1) 

Rales 

Price 

(2) 

Coist to 
Complete 

(3) 

Value 
Bpfoir 
Cnmpl I'- 
ll on 

(l)-(2) 

1 

$41.00 

110.00 

131.00 

2 

30.00 

10.00 

20 00 

3 

10.00 

2 00 

8.00 


Totals 


(4) 

(5) 

(6) 

(7) 

Xuiiibei 
ui 1 ml' 
Pro Jill I'll 

Value 
oi Tntiil 

Pi ruliirtion 
(3) X (4) 

Talal 

PdsL to 
lSpIiI - dH 
Point * 

Coat per 
Unit ti) 
Split- off 
Point t 

1.000 

2,000 

500 

$31,000 

40,000 

4,000 

$13,475 

17,386 

1,739 

$13.48 

8.69 

3.48 


$75,000 

$32,600 



* 43 4B6 percent of value, 
t 43.466 percent of value before completion. 

Fig. 2. Allocation of joint costs on sales prices less cost to complete individual 

products. 


The first method is quite common and simple to apply. The second, or value- 
added method, recognizes that costs incurred after the split-off point are part 
of the cost total on which profit is expected to be earned, and therefore it makes 
allowance for this profit. The method assumes a normal relationship between 
cost and the cost-created value. Since the examples are based on the same data, 
study of the two will reveal significant differences. The question is first whether 
there is a ''normal relationship" between cost and value, and secondly, whether 
the relationship is necessarily the same for all products jointly produced before 
and after the split-off point. The practice of product-line pricing to meet com- 
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petition tends to make such assumptions invalid. Earley (American Economic 
Review, vol. 46) found that three-fourths of the companies responding in a sur- 
vey did not try to maintain more or less equal margins between prices and full 
costs on their various products. 


Article 

(1) 

Sales 

Price 

(2) 

Value Addpd by Comple- 
tion 

(3) 

Value 

Before 

Comple- 

tion 

(1) - (2) 

(4) 

Nd of 
Units 
Pro- 
duced 

(5) 

Value 
of Total 
Product 
to Split- 
off Point 
(3) X (4) 

(8) 

Total 
Cost to 
Split- 
off t 

(7) 

Cost per 
Unit to 
Split- olf 
Point t 

Cost 

Gross 

Piofit* 

Total 

1 

$41.00 

$10.00 

$6.67 

$16.67 

$24.33 

1,000 

$24,333 

$14,600 

$14.60 

2 

30.00 

' 10.00 

6.67 

16.67 

13.33 

2,000 

26,667 

16,000 

8.00 

3 

10.00 

2.00 

1.33 

3.33 

6.67 

500 

3,333 

2.000 

4.00 


Totals $54,333 $32,600 


* Gross profit is 40 percent of sales or two-thirds of cost, 
t BO percent of value. 

« 60 percent of value before completion. 

Fig. 3. Allocation of joint costs on sales prices less value added by completion. 


All sales price methods are subject to one compelling criticism. Where cost is 
determined by price, price cannot be determined by cost. Therefore, all sales 
price methods arc circular for pricing decisions and inferentially so for many 
other types of decisions that have sales price as a fundamental factor. 

Also, changes in relative market price reflect as changes in cost of product, 
although no change may have taken place in either total costs or methods of 
production. NAA Research Scries No. 31, Costing Joint Products, reports that this 
has sometimes led to undesirable shifts in sales emphasis on selling prices. Fur- 
ther, the NAA research study reports that the method could mislead manage- 
ment if it created the impression that all products were equally profitable because 
they showed the same margin per dollar of allocated cost. 

JOINT COSTING METHODS IN CRUDE OIL REFINING. The 

petroleum industry is one in which there are a number of difficult problems involv- 
ing joint cost. According to Irving and Draper (Accounting Practices in the 
Petroleum Industry) : 

. . . One of the major accounting problems facing the petroleum industry today is 
lo devise an acceptable method of allocating costs between crude oil and natural gas. 
At this time, a generally accepted solution to the problem has not been determined, 
although many able and experienced accountants, engineers, economists, and lawyers 
are grappling with the problem. 

The refining of crude oil into its major products (gasoline, kerosene, fuel oil, 
lubricating oils, asphalt, and coke) provides a good example of joint costs with 
variable proportions. History has shown that an increase in the facilities for 
refining gasoline adds to the production of the other products even though the 
proportions may be changed. 

According to Griffin (Journal of Accountancy, vol. 105), 

In petroleum refining, the source of all finished production is the raw material, crude 
oil. For its refinement, numerous processing assemblies must be employed to effect 
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the production of requisite product volumes. Distillation units, cracking units, and 
alkylation and polymerization plants are but a few of the assemblies used to separate 
the hydrocarbon fractions in crude oil. Each of these units may be productive of as 
many as ten intermediate product streams, each of which may require extensive 
reprocessing, treating, or blending. The effect of this labyrinth of processing multi- 
plies the difficulty of assigning raw stock and processing coats to refined products 
with dependable or acceptable accuracy. 

Griffin notes that the costs of the crude petroleum and the blending stocks 
constitute approximately 75 to 80 percent nf total refinery costs, with transform- 
ing or conversion costs aggregating 20 to 25 percent. The identity of these two 
cost elements from their inception until final assignment to refined products is 
generally preserved. 

In spite of the complexity and difficulty of accurately computing the costs of 
each product, some attempt is generally made for costing the end products. 
Irving and Draper (Accounting Practices in the Petroleum Industry) state: 

It is essential that a determination of the cost of individual products be made for 
purposes of inventory valuation, although the allocation of costs to individual 
products must necessarily be based on assumptions, in part, arbitrary. Many methods 
of allocating costs to individual products are in usp, but prDbal)ly no single one of 
them is found to be adequate in all situations. 

After describing several methods of cost allocation in detail, Irving and Draper 
say, ‘Tn adopting these methods, a number of mndifications anil combinations 
have been devised by various companies to fit their own needs and specific situa- 
tions.” Among the methods in crude oil refining are various forms of joint-product 
and by-product accounting, the more important of which are described in subse- 
quent paragraphs. 

Average Unit Cost. The total raw material cost and processing expenses may 
be divided by the total yield to arrive at a uniform cost jier unit of product. By 
this method some joint products bear too high a cost, others too little. Crude oil 
is bought on the basis of product content, a better price being paid for high 
gasoline content. This initial cost should be reflected proportionately in the end 
product if possible. 

Sales Realization Method. According to Griffin (Journal of Accountancy, 
vol. 105), 

The method most frequently used to cost refined products is variously referred to as 
the sales allocation, sales realization, or Federal Trade Commission method. It 
iiHsiimes that all products refined from mule i)etroleum are joint pioducis and that 
each yields the same rate of profit. This a.ssiimplion necessarily imj)lies that the 
profit ratios for gasoline, kerosene, middle distillates, and lubricants are equivalent. 
In the application of this method, data must be accumulated on yields of the various 
grades of refined products, total crude and processing costs for the period under study, 
and the expected market realizations from the sale of each product. The relative 
market values of refined products provide the basis of assigning costs to the various 
product classes. Unit realizable values have, on occasions, been employed as a basis 
for cost distribution, but more often these values have been weighted by the 
volumes produced. 

In Fig. 4(a) sales realization costing is illustrated. In Figs. 4 and 5, crude oil is 
assumed to cost $3.45 per barrel, and processing cost to produce the indicated 
volumes of finished products is assumed to be $0.95 per barrel. 



Estimated Realizations 


1 Products 

Yield 

Per Barrel 

Total 


Costs 

Aviation gasoline . 

8,000 

$ 6.25 

S 50,000 

50/460 

t 47,826 

Motor gasoline . . . 

. . . 42,000 

5.00 

210,000 

210/460 

200,870 

Kerosene 

10,000 

4.40 

44,000 

44/460 

42,087 

Distillate fuels . . . . 

20,000 

4.00 

80.000 

80/460 

76.522 

Lubrieants 

5,000 

10.00 

50,000 

50/460 

47,826 

Residual fuels 

10,000 

2.60 

26,000 

26/460 

24,869 

Gases and loss .... 

5,000 





Totals 

. . . 100,000 


$460,000 

460/460 

1440,000 

(a) Sales Realization Costing. 

Prnduets 

Barrel Yield, 

■iield Perrent ’ 

Barrel 

Gravit.v, 

Percent 

Allocated 
Cnsl jier 
Barrel 

Mutur gasoline ... 

50,000 

50 50 

2,500 

69.44 

$3.06 

Kerosene 

15,000 

15 40 

600 

16.67 

.73 

Find oil 

25,000 

25 20 

500 

13.89 

.61 

Gases and lo'is .... 

10,000 

10 




Totah^ 

100,000 

100 

3.600 

100.00 

$4.40 



* Yield neri ent multiplied by specifie grtivity. 

(b) Jbini'l Giavily Methorl. 


Products 

Barrel 

Gravity, 

Percent 

Allocat ed 
Cm de 

C osts 

Heal 

Units, 

Percent 

Refinery 

Processing 

Posts 

Assigned 
Product 
Costs ]ier 
Barrel 

Motor gasoline 

. . . 69.44 

$2.40 

40 

$0 380 

$2,780 

Kerosene 

16.67 

.57 

10 

.095 

.665 

Fuel oil 

Gases and loss . 

13.89 

.48 

50 

.475 

.955 

Totals 

. . . 100.00 

$3.45 

100 

$0,950 

14.40 


(c) Gravity-Heat Unit Method. 


Total refinerv cosls 

Barrel 

Estimated Realizations 

$440,000 

Products 

Yield 

Per Barrel 

Total 


Aviation gasoline 

8,000 

$ 6.25 

!«50,00() 


Kerosene 

. . . . 10,000 

4.40 

44.000 


Distillate fuels 

20,000 

4.00 

80,000 


Lubricants 

. . . . 5,000 

10.00 

50,000 


Residual fuels 

Gases and loss 

10,000 

5,000 

2 60 

26,000 


Totals 

.... 58,000 



250.000 

Net cost motor gasoline 

... 42.000.... 



$190,000 


(il) By-product 

Costing. 




Fig. 4. Multiple-product costing methods in the crude oil industry. 
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According to Griffin, the underlying premise upon which this method rests is 
fallacious in is application to much of refinery costing. He says, 

Few products refined from crude petroleum yield the same rate of profit; indeed, 
modern refineries produce substantial quantities of specialty products, whose actual 
manufacturing costs are obscured by this type of distribution. For those refineries, 
however, producing principally motor gasoline, kerosene, furnace, and fuel oils, the 
method may be used without distorting operating results materially. 

Barrel Gravity Method. Since crude oil cost is dependent to a large extent 
on its content, the higher the yield, the better the price paid for it. Some com- 
panies recognize this and take it into account in apportioning the joint production 
costs. The technique is similar to the weighted selling ratio method; i.e., instead 
of using realized market values as a basis for the cost distribution, barrel gravity 
is substituted. Fig. 4(b), adapted from Griffin, cited before, illustrates the pro- 
cedure. 

The barrel gravity method is simple. It has been criticized, however, on the 
ground that the resulting prorated costs are not accurate because the correlation 
between the weighting factors and actual cost is not perfect. According to 
Griffin (Journal of Accountancy, vol. 105), “Formerly this correlation may have 
been significant, but it is presently regarded as slight.” 

Gravity-Heat Unit Method. Under this method only the crude oil costs are 
flistributed on the basis of gravity content. To these costs are added the refiner)^ 
operating expenses distributed on the basis of the heat units applied. The heat 
units are expressed as a percent of the total heat units applied to obtain each 
]iroduct from the distillation process, as shown by records kept for that purpose. 
Griffin shows the results in Fig. 4(c), using the same basic data as before. 
The use of barrel gravity for distributing crude oil cost is open to the same objec- 
tion as in the preceding illustration, in that it assumes that the gravity of each 
product manufactured bears a direct relation to the gravity of the raw material. 
Also, since crude oil costs are so large a part of total refinery costs, only a small 
portion of product cost makes use of the heat-unit factor. It appears that neither 
the barrel gravity method nor the gravity-heat unit method is widely useii. 

By-product Method. In this method the market value of by-products such as 
kerosene is deducted from the crude oil cost, including operating expenses. The 
resulting figure represents the cost of producing ga.'^oline, which is thus ordinarily 
treated as the major product. Fig. 4(d), taken from Griffin, illustrates thit> 
method. Griffin notes that the by-product method has declined in importance as 
a costing device because modern refineries aim to produce many different prod- 
ucts at a profit, rather than a single main product. The by-product method 
remains in use to a limited degree, largely for special purposes. Irving and 
Draper (Accounting Practices in the Petroleum Industry) comment that the 
by-product method is used “where gasoline is the most desired product, and is 
based on the theory that the refinery operates primarily to produce gasoline. . . . 
Some feel that this method of cost finding may be misleading because selling 
prices are seldom, if ever, governed by costs.” 

Replacement Value Method. This method is based on the assumption that 
motor gasoline is the most important refinery product manufactured and that its 
cost should be determined as independently as possible of other product costs. 
The other co-products have a potential gasoline yield and are valued at the cost 
of this potential gasoline minus what it would cost to convert these products 
into gasoline. According to the Committee on Price Determination (Cost Be- 
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havior and Price Policy, National Bureau of Economic Research), “There can be 
no doubt that costing of gasoline by the replacement value method provides the 
closest approximation to the correct economic allocation of joint cost under vary- 
ing proportions of any of the accounting methods in general use.” This method 


Step 1. Actual Production 


Products 


Barrel Yield 


Percent Yield 
from Crude Oil 


Motor gasoline 50,000 50 

Kerosene 10,000 10 

Distillate fuel and lube 25,000 25 

Fuel qil 10,000 10 

Gases and loss 5,000 5 

Totals 100,000 100 

Step 2. Theoretical Processing To Obtain Maximum Gasoline Yields 


Products 


Percent Yield 
from Crude 


Percent Yield 
from Kerosene 


Percent Yield 
Distillate 


Motor gasoline 60.00 72.00 5S.30 

Kerosene - - - 

Distillate fuel and lube ... - - - 

Fuel oil 31.00 18.00 35.30 

Gases and loss 9.00 10.00 6.40 

Totals 100.00 100.00 100.00 

Step 3. Determination of Basic Cost of Motor Gasoline Under Theoretical 
Processing 

Cost of one barrel of crude oil, f.o.b. refinery 13.45 

Cost of processing one barrel of crude for maximum amount of 
gasoline, estimated 66 

Total $4.11 

Less: Fuel oil, 0.31 barrel at market value of $2.60/bbl 81 

Gases and loss, 0.09 barrel 

Net cost of 0.60 barrel of gasoline $3.30 

Basic cost of one barrel of gasoline (13.30/0.60) $5.50 

Step 4. Computation of Replacement Values of Intermediate Stocks 

A. Replacement value of kerosene 

0.72 bbl. of potential gasoline at $5.50/bbl $3.96 

0.18 bbl. of potential fuel oil at $2.60/bbl 47 

Gross value per barrel $4.43 

Leas: Manufacturing cost of making maximum amount of gaso- 
line from one barrel of kerosene 70 

Replacement value of kerosene base stock $3.73 

Plus: Coat of finishing base stock to marketable kerosene 80 

Replacement value of finished kerosene per barrel $4.53 


Fig. 5. Application of replacement value method. 
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B. Replacement value of distillate fuel and lube 

0.5S3 bbl. of potential gasoline at 15.50/bbl 

1B53 bbl. of potential fuel oil at |2.60/bbl 

Gross value per barrel 

Less: Manufacturing cost of making maximum amount of gaso- 
line from one barrel of distillate fuel and lube 

Replacement value of distillate fuel and lube stock 

Plus; Cost of finishing base stock to marketable distillate fuel.. 

Replacement value of finished distillate fuel and lube per barrel. . 

Step 5. Allocation of Actual Refinery Costs 

Delivered costa of crude oil to refinery per barrel 

Processing costs to convert to actual product yields per barrel .... 


Products 

Percent 

Crude 

Replacement Value 
per Bbl. 

Total 

Kerosene 

- 10 

M.53 

50.45 

Distillate fuel . . 

. 25 

3 03 

.98 

Fuel oils 

. 10 

2.60 

.26 

Gases and loss . 

5 




50 



Motor gasoline . 

. 50 




Fig. 5. (ConPd.) 


is important to those refiners who produce specialty products requiring costly 
finishing operations which can be charged directly to the product benefited. 
Irving and Draper (Accounting Practices in the Petroleum Industry) state, "This 
method is used primarily in economic and analytical computations for determin- 
ing the economics of various transactions." 

In Fig. 5 Griffin (Journal of Accountancy, vol. 105) illustrates the determina- 
tion of the basic cost of gasoline and the replacement values of intermediate 
stocks using the replacement value method. 


By-product Accounting 

BY-PRODUCT CHARACTERISTICS. By definition, by-products am 
products of minor importance jointly produced from common cost factors and do 
not have separable costs until after the split-off point. Normally they are dif- 
ferentiated from co-products (joint products) only by the degree of economic 
importance and the lesser amount and effort expended on them. This is not a 
sharp distinction but rather one of degree. As such, great care in the determina- 
tion of the proper characteristic is needed. 

By-products can be classed as one type of minor product. For example, many 
by-products begin as waste materials, become economically significant (and 
thus become by-products), and grow still more important, finally to become co- 
products. The various methods of accounting for by-products reflect this de- 
velopment. Generally methods showing by-product recoveries as separate income 
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began as offshoots of accounting for waste material when the income was so 
negligible as to affect neither cost nor sales. As these become more significant, 
the cost of the main product is reduced by recoveries, and finally the by-products 
achieve near co-product status and are allotted a share of the cost prior to split- 
off. 

By-products can also be characterized by their relation to the main product; 

1. By-product resulting from scrap, trimmings, etc., from main products in essen- 
tially nonjoint-product types of undertakings. 

2. Scrap and other residue from essentially joint-product types of processes. 

3. A minor joint-product situation. 

Typical By-products. As science and technology advance and new methods of 
production are introduced, new products arc developed, some old ones are dis- 
carded, and changes are made in the status of others. What is a by-product today 
may be a major product, a co-product, or scrap tomorrow. The following are 
typical examples of by-products: 

1. Cottonseed accompanying cotton. The seed was formerly thrown away or used 
only as fertilizer; it is now the basis of a great oil and oil-cake industry. 

2. The bagasse from the grinding of sugar cane, formerly a waste product, is now 
used to make wallboard. 

3. The molasses left as a residuum in the making of sugar, formerly wasted for the 
most part, is now the raw material for industrial alcohol. 

4. Methanol is now made from several former waste products, i.e., from: 

a. Gas from the manufacture of butyl alcohol and acetone; 

b. Gajs from calcium carbide furnaces; and 

c. Gas produced in the fixation of nitrogen. 

5. Linoleum is made in part from waste from the manufacture of cork products. 

6. Paper is made in some places from what formerly was sawmill waste. 

7. Fish offal is made into oil and fertilizer. 

B. Small waste timber is made into rayon. 

9. In the manufacture of coke, there are found such residuals as sulfate of 

ammonia, coal tar, benzol, and gas plus many others, all of which can be con- 
sidered as by-products. 

10. In the flour milling industry, the production of high-grade flour is accom- 
panied by the production of low-grade flour, mill-feed, bran, etc. 

11. In the dairy industry, the production of butter and cheese is accompanied by 
the production of buttermilk. 

12. In the manufacture of soap, in the process of mixing and boiling ingredients, 
sundry rejections take place, some of which are collected for recovery as by- 
product, such as glycerine, 

13. The top layer on the surface of the molten metal in a blast furnace is a by- 
product known as slag, which is successfully used in the manufacture of 
Portland cement. 

14. Packing-house by-products are of two kinds, edible and inedible. The edible 
products prepared from hearts, livers, brains, ox tails, kidneys, sweetbreads, 
tongues, etc., are obtained in the slaughter of livestock. The inedible products 
arc subdivided into a number of representative classes. Hides, skins, and pelts 
are processed into leather, wool, curled hair, and other products; fats into 
tallows and greases; glands into pharmaceutical products; bones, blood, and 
scraps into animal feed, fertilizer material, and various other products. 

METHODS OF VALUING AND COSTING BY-PRODUCTS. 

Methods of accounting for by-products can be grouped into two major typjes: 

1. Those methods that make no attempt to cost the by-product or its inventory, 
but instead make some credit either to income or to main product. When the 
credit is made to the major product, the method is generally known as the 
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by-prpduct method. Independent by-product inventory valuation is necessary 
for these methods. 

2. Those methods that do attempt to allocate some of the joint costs to by- 
products. Inventories are then carried at the allocated cost. 

Noncost methods include the following: 

1. Other income method. 

2. Total sales less total costs. 

3. Total cost less revenue from sale of by-products. 

4. Total cost less value of by-produrts, including selling and administrative 
expense. 

5. Total cost less value of by-products, including subsequent costs after split-off. 

6. Reverse cost method. 

Cost methods include the following: 

1. Replacement cost method. 

2. Standard cost method. 

3. Joint cost proration. 

NAA Research Series No. 31, Costing Joint Products, suggests that the follow- 
ing factors influence by-product valuation and accounting methods: 

1. Value of by-product is uncertain at time of production. 

2. Established market is available at split-off for by-products. 

3. By-products are usable as substitutes for other materials. 

4. By-products are alternatives to main products. 

5. A separate profit and loss for by-products is needed for sales incentives or for 
control. 

OTHER INCOME METHOD. In this cost procedure, income arising from 
the sale of by-products less sales returns may be recorded in one general account, 
or separate accounts may be opened, depending upon the variety of by-products 
sold and the extent to which management wishes to go in obtaining data for 
analysis. Net sales of by-products arc closed into the current Profit and Loss 
account and appear in the “Other Income'^ or “Miscellaneous Income” section of 
the profit and loss statement. 

This procedure for handling of by-products does not constitute a cost method, 
since no attempt is made to ascertain their cost. Its use is confined to those 
industries where: 

1. The value of the by-product i.s unimportant or indeterminable. 

2. The use of a more detailed method entails too much expense in comparison to 
benefits derived. 

3. No clearly defined basis of separation appears and where the carrying of the 
by-product with the main product does not entail any appreciable difference in 
the cost of the main product. 

The outstanding criticism of this method of accounting for by-products is in 
connection with valuation of inventories for balance sheet purposes. Normally 
no value is given to the by-product inventories, which results in an overstatement 
of major ])roduct inventory. If this method is used, the market value of the by- 
product inventories should be shown for purposes of information as a footnote to 
the balance sheet. A second criticism of this method arises in connection with the 
treatment of sales of by-products. As indicated, no entry for by-products is 
made at the time of production, the entry being made only at the time of sale. 
Unless production of by-products and its sales occur in the same accounting period, 
the accounting treatment is incomplete. A third criticism of this method of 
accounting is that no attempt is made to control the inventory of by-products, 
and therefore losses due to fraud may be an important factor. Thus under this 
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method all costs and expenses are charged to the main product. This is the least 
'Bcientific method. Even where the by-product values involved are small, their 
inclusion as nonoperating income tends to distort the entire picture of operating 
results. 


TOTAL SALES LESS TOTAL COSTS. This is a variation of the '^Other 
Income” method. Costs of all products are subtracted from sales of all products. 
Thus no cost allocation is made at all. It is obviously open to all the criticisms 
of the first method. 


TOTAL COST LESS REVENUE FROM SALE OF BY-PRODUCTS. 

The first two methods discussed before may be varied by treating the proceeds 
from the sale of by-products as a deduction from the cost of the main product. 
This method is practically identical with some of the procedures in accounting 
for waste, scr^ip, and spoilage. Illustration: 


Sales of main product (1,000 units at |10) $10,000 

Cost of sales: 

Produced (1,200 units at $8) $9,600 

Lfcss by-product sales (1,000 units at $60) 600 

Net cost of major product $9,000 

Less inventory major product (200 units at cost, 1/6 of net cost) . . 1,500 7,500 

Gross profit $ 2,500 

Selling and administrative expense 500 


Net profit 


$ 2,000 


The deduction of by-product sales from total production cost yields a different 
main product cost, and hence provides a base on which to calculate the inventory 


Monthly Profit and Loss Statement 


Sales: Coke (204,000 at $25.00) 

Cost of Sales: 

Beginning inventory (80,000 at $21.50) $1,720,000 

Produced (201,000 at $26.26) $5,277,846 


Less by-product sales: 

Benzol (270,000 at $35) 94,500 

Toluol (55,000 at $.35) 19,250 

Xylol (45,000 at $.35) 15,750 

Pure still residue (35,000 at $.09) 3,150 

Crude solvent (24,000 at $.20) 4,800 

Crude naphthalene (123 at $50) 6.150 

Gas (1,170,000 at $.22) 257,400 

Tar (1,650,000 at $.13) 214,500 

Sulfate (3,000 at $44) 132,000 

Pyridine (2,000 at $1.10) 2,200 


$5,100,000 


Total by-product sales 749,700 

Net cost (201,000 at $22.24) 4,528,146 

Available cost (281,000 at $22.24) 6,248,146 

Leas inventory (77,000 at $19.47) 1,499,190 

Cost of sales 

Income before taxes 


4,748,956 
$ 351,044 


Fig. 6. Revenue from sale of by-products deducted from total costs. 
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value of the major product which is different from that used in the first two 
methods. The basic assumption is that by-product revenue reduces the cost of the 
major product, and because of the close analogy to waste and scrap accounting, 
it is favored by some accountants. 

In Fig. 6, Self (NAA Bulletin, vol. 38) illustrates this method for coke and 
coke by-products production and sale. Self notes that: 

This method has a tendency to understate the cost of coke. Also, il creates an un- 
sLable cost from month to month because of the varying quantities of by-products 
sold. The understatement of coke cost could cause the sales department to establisli 
a sales price below actual cost and, if a steel producing plant is involved, all products 
manufactured in subsequent processes would be understated. 

TOTAL COST LESS VALUE OF BY-PRODUCTS (Including Selling 
and Administrative Expense). Here there is still no separation of production 
costs either before or after point of '‘split-off.” But proceeds from sale of by- 
products are charged with selling and administrative expense connected with 
the handling of the by-product; the net yield obtained is credited to the cost 
of the main product. This method is fairly common. Illustration : 


Sales of main product (1,000 units at SlO) $10,000 

Cost of sales: 

Produced (1,200 units a1 $8) $9,600 

Less by-product value: 

Sales of by-product (1,000 units at $.60) $600 

Selling and administrative expense (assumed) 80 520 

Net coat of main product $9,060 

Inventory main product (1/6 of net cost) 1.51.T 7,567 

fir OSS profit $ 2,433 

Selling and administrative expense S 500 

Less amount allotted to by-product 80 420 


Net income $ 2,013 


TOTAL COST LESS VALUE OF BY-PRODUCTS (Including Subse- 
quent Costs and Distribution Expense). This method is an improvement over 
the prior methods in that it charges the by-product for selling and administrative 
expense and also for production costs subsequent to the split-off point. 

In Fig. 7 it is assumed that the joint cost is $8,500 and the subsequent costs 
are $500 for the main product and $G00 for the by-product. These figures make 
up the total production cost, which is therefore the same as in previous illustra- 
tions. Since the joint cost is charged entirely to the main product, the by- 
product inventory, when valued at cost, carries only subsequent costs. Thus the 
unit by-product inventory value is $G00 divided by 2,500 units, or $.24. This 
is the figure used in valuing the inventory of the by-product in the illustration. 

Selling and administrative expenses are charged only against by-prodiirts 
actually sold. If distribution costs are to be charged against the inventory of 
by-products, further complications arise. Note that the by-product inventory in 
the illustration has been taken up on the books. 

The beef -pa eking industry furnishes an outstanding example of using the net 
yield on by-products to reduce the cost of the main product. Special interest 
attaches to by-product accounting in this industry because of the great variety of 
products resulting from operations and the complexity of the processing. 
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According to Child (Journal of Accountancy, vol. 82), "The costing of beef is 
the costing of one major product, namely, dressed beef, and such by-products as 
tallow, hides, casings, and bones.” 


Sales main product (1,000 units at $10) $10,000 

Cost of sales: 

Joint cost (charged to main product) (1,200 units) $8,500 

Subsequent costa main product (1,200 units.) 500 

Total charges to main product $9,000 

Less net yield from by-product: 

By-product sales (1,000 units at $.60) $600 

By-i)roduct inventories (1,500 units at cost. $.24).. . 360 

Total by-product values $960 

Less subsequent cost to produce (2,500 units) $600 

Selling and administrative expense 80 

Total costs and expenses $680 

Net yield of by-product 280 

Net production cost of main product (1,200 units) $8,720 

Less inventory main product (200 units at cost) 1,453 

Cost of sales main product 7,267 

Gross profit $ 2,733 

Selling and administrative expenses S 500 

Less amount allocated to by-product 80 420 

Net income $ 2,313 


Fig. 7. By-product yields deducted from joint costs. 

The beef cost test i,s used to arrive at the cost per hundredweight of drr.«spfl 
beef for each lot. Fig. S, adajded from a detailed illustration by Greer and Smith 
(Accounting for a Meat Packing Busiiie.ss) illu.^trates this test. 

The raw material purcha.sed is the live animal; the major product is dressed 
beef; by-products consist of hides, edible fats, and a variety of other edible anil 
inedible items. Under the usual cost accounting practice followed by the industry, 
the cost sheet on a test lot shows : 

1. Total amount paid for live cattle. 

2. An allowance for expenses normally incurred in the slaughtering and dressing 
process and in chilling and temporary storage of dressi'd beef. Ex])ense figures 
used are ba,sed on previous average experience, po.^ibly with some adjustment 
for any differences in current wage rates, volume of production, or other factoid 

Some by-product credits are arrived at from actual weight or measurement of 
by-products produced from this particular lot, while other figures are estimated 
on the basis of normal experience. For example, the so-called green weight ol 
hides may be determined by actual weighing as the hides leave the killing floor, 
but the cured weight wdiich is finally available for sale mu.st be estimated on the 
basis of the past experience. Similarly some fats can be weighed at time of the 
slaughtering operation, while others are recovered at such other times and place.^^ 
that it may not be practical to take their actual weights, an estimate being neces- 
sary. The amount of yield of edible and inedible oils also must be estimated, and 
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Beef Cost Test 




Kind of cattle; LStcers Bought from; J. Williams Date; July 7, 19 







Cost and Value Summary 






Per 




Totals 

Cwt. 

Prt 


Per- 

for Test 

Live 

Cwt. 


nnnl 

Lot 

wt. 

Dressed 

1. 

Cost of live rat tie at plaiil 

S2,415J23 

$24.04 


2. 

Less: Value of by-products 

263.30 

2.62 


3. 

Net cost of cattle, by-products ile- 





ducted 

2,151.93 

21.42 


4. 

Percent dressed yield 57.7 




5. 

Net cost of cattle, by-products de- 





ducted 



$37.12 


Per 





head 




6-9. 

Total manufacturing expense $10 73 

107.30 

1.07 

1.86 

10. 

Total cost of carcass at plant door. . 

$2,259.23 

$22.49 

.$3S.9B 

11. 

Transportation (inch shrinkage) . . . 



1.06 

12. 

Local selling and delivery expense. . 



1.06 

13. 

Total, sold-delivered cost 



$41.10 

14. 

Selling price, estimated 



41.26 

If). 

Profit, estimated 



+$ .16 


Weight and Yield Data 






Total 

Av.Wt. 

Per- 


No. of 

W eight 

per Hd. 

cent 


Ild. 

_ (jb.) 

(lb.) 

Yield 

21. 

Live cattle slaughtered 10 

10,080 

l.OOB 

100.0 

22 

Hoi dressed weight of carcasses 





passed (after deducting condemned) 10 

5,974 

597 

59.2 

23. 

Allowance for cooler shrink { 2 V 2 V 1 ) 

149 

15 

1.5 

24. 

Chilled dressed weight of carca.sses 





at plant door 

5,825 

582 

67.7 




— 



Fi^. B. Beef cost test. 


of courso expenses to be ineiirretl are entirely matters of estimate. When the 
ralculatinn has been rnmpleterl, tlie net value of all by-product items is com- 
liinecl into one total and deducted from the a^Rregatc expenditure previously 
recorded. The resultant net cost is alloratetl to the major product, dressed beef> 
A further calculation is necessary to convert rof-t per hundredweight alive into a 
cost per hundredweight dressed, due allowance being made for the initial yield of 
dressed beef and for subsequent losses which may take place due to Shrinkage, 
trimming in coolers, etc. This cost ultimately is measured against the selling value 
of dressed beef, to determine the profit or loss on the operation. 
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Under the foregoing procedure, profit or loss should appear only in the account 
for sales of dressed beef, since by-products have been set up on the books at a 
theoretical net recoverable value. As a matter of fact, the procedure does not 
lead to the elimination of all profit or loss on by-products, since many computa- 
tions are estimates and actual experience often is somewhat different. For exam- 
ple, the net amount of each by-product recovered may be somewhat more or less 
than was estimated; the price at which it is finally sold may be above or below 
the price used in the cost calculation, and the expense of processing may be 
greater or less than was anticipated. Thus the by-product accounts typically do 
contribute some additional profit or loss to the amount figured on the major 
product. 

REVERSE COST METHOD. The so-called method of working backwards, 
also called the "reverse cost" method, is in effect equivalent to the method 
described before by which the net yield from the by-product is deducted from 
total costs. But it may be used also to determine the amount of cost it is eco- 
nomically possible to allocate to the main product. This is done by deflating the 
selling price of the by-product by an assumed gross profit margin (to cover esti- 
mated net profit and selling and administrative expenses) and by the production 
costs subsequent to the split-off point. The net amount deducted from the joint 
costs represents the main product’s share of the joint cost. In Fig. 7 the by- 
product yields arc assembled and deducted from the joint costs. The result is the 
share of joint cost allotted to the main product. In this way a unit cost for the 
main product may be obtained by dividing the calculated cost by the yield. The 
net profit obtained is, of course, exclusive of the profit on the by-product. 

This method is illustrated in connection with the calculation of allowable pur- 
chase prices under Standard Costs and Joint-Cost Analysis in this section. 

REPLACEMENT COST METHOD. In this method the cost of by-prod- 
ucts utilized within the plant are valued at the opportunity cost of purchasing 
or replacing the products in question. NAA Research Series No. 31, Costing Joint 
Products, gives as examples the unsalable by-products used as fuel and the scrap 
used in further operations of steel mills. Wasley (NAA Bulletin, vol. 34) cites the 
following example of the use of a by-product as boiler fuel : 

Coke breeze represents the minus 1-inch coke, screened from the coke production. 
It is used as boiler fuel in plants equipped with stokers, and is also sold in the open 
market. The assigned value of coke breeze for boiler fuel is calculated as a replace- 
ment of natural gas according to B.T.U. content, the formula being as follows: Cost 
of Natural Gas h- B.T.U. per M.C.F. X B.T.U. per ton of coke breeze. 

The assigned value of coke breeze held for sale is valued at the selling price less 
agreed selling margin less shipping expense. 

Successive Processes. The manufacture of steel involves a number of succes- 
sive processes in each of which there is a major product and one or more by- 
products. The distinguishing feature with respect to by-products is the recovery 
of a number of substances which are not sold as such but are used wholly or 
partly in other manufacturing processes. The major line of processing proceeds 
through the manufacture of coke, production of pig iron in blast furnaces, and 
production of steel ingots in open hearth furnaces, to rolling of ingots into rails, 
bars, sheets, and structural shapes. 

Some of the most important by-products are recovered in the manufacture of 
coke, and the typical large steel plant has extensive processing departments de- 
voted to the recovery and further processing of these by-products (sulfate of 
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ammonia, benzol, phenol, tar, etc.). Many of these by-products are sold. On 
the other hand, blast furnace gas, coke oven gas, and some tar derivatives may be 
mixed and used for heating in open hearth furnaces; waste heat from open hearths 
is used in the generation of steam, which is converted into power for use by various 
operating departments; scrap metal recovered in various processes is remelted 
to produce new steel ingots, etc. 

The following methods of by-product accounting arc used by one large steel 
lumpany: 

1. Coke oven by-products credited to cost of coke at the average sales price per 
unit for the month. 

2 Coke oven and blast furnace gas credited respectively to cost of coke and 
cost of pig iron at computed value based on cost of fuel oil yielding equivalent 
heat units. 

3. Tar and pitch used as fuel credited to cost of coke at computed value based on 
cost of fuel oil yielding equivalent heat units. 

4. Remelted scrap steel credited to coat of finished steel at market cost of 
equivalent grades purchased. 

5. Waste heat from furnaces used to generate steam, credited to steel ingot cost 
at computed value based on cost of coal yielding equivalent heat units. 

Note that in some instances the values are those recoverable on the sale of 
products, while in others they are the equivalent costs of similar products if pur- 
chased independently for use in manufacturing processes. 

Substitute Products. In certain cases an increase in by-product increment i^ 
related to a decrease in the main product. When this is the case, the by-product 
in effect is a substitute or alternative product. According to NAA Research 
Series No. 31, by-products produced under such conditions are usually assigned 
the value of the main product foregone through production of the by-products 
(see discussion in this section under Replacement Value Method) . 

Keller (Management Accounting for Profit Control) states that it may be un- 
satisfactory to base the value on a unit-for-unit replacement of the other raw 
material. He says; 

. . the value of the by-product as a substitute material is the difference between 
total factory cost of production using the specified raw material and the total factory 
cost of production using the by-product at no value. From this difference would be 
deducted the costs of getting the by-product from the pioducer to the user of it a.s 
a substitute The net amount would be the maximum credit to the producing prime 
product. Company policy may call for this to be split between the producer and 
the user, so as to provide an incentive to the user to make the substitution. 

TOTAL COSTS LESS BY-PRODUCTS VALUED AT STANDARD. 

Under most of the methods discussed above, the yield or net yield from by-prod- 
uets is the value assigned to them. These yields arc normally expressed in terms 
of proceeds from sale, i.e., current market value. If fluctuations in the value of 
by-products occur, it is difficult to determine whether the re.siilting cost fluctua- 
tions are due to variances in the costs of the main product or of the by- 
product. Thus Blocker and Weltmer (Coat Accounting) are led to recognize the 
criticism that supply and demand factors determine price of by-products and 
that they are quite apart from those applicable to either raw material or the 
major commodity. They state, “In cases where selling prices fluctuate widely, 
this is a just criticism.” 

Because of these difficulties, the suggestion sometimes is made to credit Work in 
Process for by-product values at a standard price. The standard may be an 



1328 


JOINT COSTS 


arbitrary figure, or it may represent the average price over a period of time, but 
it presumably represents an effort to stabilize the market value of by-products. 

According to Henrici (Standard Costs for Manufacturing), no particular com- 
plications arise in the operation of the standard cost system with the inclusion 
of by-product standards except that a further variance account is introduced to 
cover the difference between actual and standard quantities of by-product relative 
to the quantity of main product. (Standard costs for joint products are dis- 
cussed under Standard Costs and Joint-Cost Analysis in this section.) 

JOINT-COST PRORATION METHOD. Another method of by-product 
accounting is to charge each product for costs subsequent to the split-off point 
and to apportion the joint costs between the major products and by-products on 
some acceptable basis (see Joint-Product Accounting in this section for applicable 
methods). If joint-cost allocations are to be made, theoretically this general 
method is superior. However, the cost of such determinations may logically pre- 
clude its use. It is true, however, that in the absence of proration, the resulting 
costs may be misleading. A lack of detailed cost rlata makes itself felt in im- 
proper inventory values, erroneous sales policies through improper pricing of the 
product, etc. 

BY-PRODUCT COSTING AND MANAGERIAL POLICY. Accounting 
treatment of by-product credits frequently must recognize the effect which valua- 
tion policies and practices may have on internal managerial decisions. Thus, 
while inventory figures for balance sheet puri)oses may ordinarily be the prime 
consideration, other requisites do influence the accounting treatment. NAA Re- 
search Series No. .31, Costing Joint Products, outlines the following as pertinent 
decision areas: 

1. Effect of by-product valuation on utilization of materials, both within the 
company and by outside customers. 

2. Need for separate profit and loss statements for by-products and the effect on 
by-product valuation. 

3. Need for separate profit accountability in by-products in older to provide 
value incentives 

Values placed on by-products may affect tlie um* [)i materialb within the com- 
pany. In a decentralized company many officials have the capacity to make 
decisions on both the kind and quantities of materials used. When this is the 
case, each divisional manager tends to make decisions in the light of costs assigned 
and of the resulting profits shown in his own operation. (This general mbject 
is covered in detail in the section on kSpecial Co^sf Analyses.) Keller (Manage- 
ment Accounting for Profit Control) lists as a principle of valuation: “The value 
should provide for economic costing and consequent competitive pricing of the 
product which produces the by-product as well as of the commodity which 
uses it.” NAA Research Series No. 31 adds, “The competitive advantage of the 
company accruing from its development of a com])lDtc line of products using all 
grades of raw material and by-product material shall not lie impaired within 
commodity groups by establishing values in excess of market prices available 
to competitors producing like products.” 

Separate by-product profit and loss is frequently computerl in order to de- 
termine ability of by-product to absorb costs after the spht-off point. In these 
instances by-products are usually assigned no value at the split-off point, the 
major products absorbing all joint cost.s. Sometimes this is done to measure utiliza- 
tion of previous waste, and sometimes it is done to keep major product costs 
from fluctuating. 
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Frequently the separate profit and loss calculations are made in order to pro- 
vide incentives to sell the by-products. In order to achieve this, a desired profit 
is predetermined by management and included with the manufacturing and 
marketing costs deducted from the selling price of by-products. This becomes the 
inventoriable cost of by-product and the credit to major products. In these 
instances the amount of profit varies with quantities sold, but the gross profit 
rate is determined by managerial decision. 

BY-PRODUCT INVENTORY VALUATION. Where by-products are 
recorded only as sold, inventories appear as memoranda. Where market values 
form the basis of entries at the time of sale, the l)y-produpts on hand at closing 
time may be valued at curreni market price, with or without deduction for esti- 
mated distribution costs. This im])lies that the inventory is valued at market 
irrespective of cost; if costs are below market value, anticipation of profit occurs. 
This is particularly true of by-products which have no costs charged against 
them. 


Standard Costs and Joint-Cost Analysis 

STANDARD ALLOWABLE COSTS. Under this cost procedure raw 
material costs are apportioned to products on the basis of predetermined stand- 
ards. Tn joint-product industries the sales price is fixed in commodity market^' 
and controlled by supply and demand; the problems of management center on 
purchasing and conversion rather than on conversion and selling. Therefore the 
cost procedure adopted, to be of a maximum value, must provide management 
with the following information: 

1. A convenient method for determining the price which can hr p.aid for any 
given lot of raw material. 

2. Means of mnisiiring actual yields against those anticipated at the time of pur- 
chase of the raw material. 

3. A compaiibon of actual conversion costs with those anticipatcfl and used in 
establishing purchase prices. 

According to Keller (Management Accounting for Profit Control), these re- 
quirements have been met successfully by the operation of a standard cost sys- 
tem in a company whose activities are confined to the purchase, preparation, and 
sale of a natural product. A year’s supply of raw material is purchased, either 
at jiublic auctions or privately, from many growers spread over a large geo- 
graphical area. Thus material purchased in any one year varies as to quality, 
depending upon climatic conditions of the localities from which it is secured. 
The price paid for each lot is based u])oii the expected yield of grades as estab- 
lished by test sorting of representative portions before purchase. Material stand- 
ards are used as a basis for calculating allowable purchase prices. For the purpose 
of illustration, it is assumed that the following rates have been established: 


Purchase expense -50 per cwt. 

ConvErsion rosi: 

Labor 2.50 

Factory burden 100 

Total S4.00 

Administrative and distribution cost 20% of sales 

Desired profit 10% of sales 
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With this information, the forecast sales prices by grade, and an established 
allowance for scrap, the accountant is in a position to furnish the purchasing 
agent with a schedule of prices w^hich can be paid for the various grades of raw 
material. Keller (Management Accounting for Profit Control) calculates this as 
shown in the accompanying tabulation: 


Schedule of Ali/)wable Purchase Prices of Gr.\des 



(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

Forecast sales price 

$200.00 

$100.00 

$50.00 

$30.00 

S20.00 

$10.00 

Less provision for profit and 
selling and administrative ex- 
penses (10% + 20% = 30%) 

60.00 

30.00 

15 00 

g.oo 

6.00 

3.00 

Balance . I 

S140.00 

* 70 00 

.S35.00 

S21.00 

S14 00 

« 7.00 

Available factory cost (90% of 
line above, allowing for 
10% loss) 

126.00 

63.00 

31.50 

1S.90 

12.60 

6 30 

Conversion cost and purchase 
expense 

4 00 

4.00 

4 00 

400 

4.00 

4.00 

Price f.o.b. factor 3 ’^ which can 
be paid for raw material . . . 

S122 00 

•S 59.00 

127.50 

$14.90 

1 8.60 

$ 2.30 


Standard Material Price. The last line in the preceding tabic shows the maxi- 
mum price that could be paid for a lot if it tested 100 percent grade 1 or 100 per- 
cent grade 2, etc. Assuming a given lot tests as shown in the following table from 
Keller, the maximum price is $15.84, Avhich becomes standard for the lot. 

Allowable Purchase Price for a Specific Lot 


Grade IVrprnl 


Allowiiblp 
Grade Price 


Factor 


1 

2 

$122 on 

$ 2.44 

2 

6 

59 00 

3.54 

3 

12 

27.50 

3.30 

4 

25 

14.90 

3.72 

5 

25 

8.60 

2.15 

6 

30 

2.30 

.69 


100 



Maximum 

pritT jicr rwt. 

f.n.b. f.’irtorv 

$15.84 


The cost accountant receives a report of each lot purchaser!. Quantities on the 
report are priced at the standard price per hiindredw^eight. A summary is then 
jirepared on the standard values of all lots, anil the total is adjusted for exjippted 
^crap loss. Total standard value is then allocated to grades as shown m the 
table on the following page, adapted from Keller. 

Since the total actual material cost is 55 percent of the forecasted sales price, 
the joint material cost is distributed to the various grades by taking 55 percent 
of the expected sales price for each grade. Conversion costs (labor and overhead) 
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Calculation of Material Cost by Grades 


Grade 

Expected 
Yield in 
Pounds 

Forecast 

Sales 

Price 
per Cwt. 

Forecast 

Sales 

Values 

Total 

Material 

Cost 

Material 
Cost 
per Cwt. 

1 

100,000 

8200.00 

$200,000.00 

1110,000.00 

$110.00 

2 

200,000 

100.00 

200,000.00 

110,000.00 

55.00 

3 

400,000 

50.00 

200,000.00 

110,000.00 

27.50 

4 

500,000 

30.00 

150,000.00 

82,500.00 

16.50 

5 

500,000 

20.00 

100,000.00 

55,000.00 

11.00 

6 

800,000 

10.00 

80,000.00 

44,000.00 

5.50 

Totals 

2,500,000 

t 37.20(a) 

$930,000.00 

$511, 500.00(b) 

$ 20.46 


(b) JD30,DOD 25.D00 = |37.20. 

(b) {511,500 {030,000 = 55 percent. 


are calculated at a uniform figure per hundredweight for all grades. As sorting 
and processing proceeds, the variances from standard material cost are segregated 
as to cause: purchase price, yield, and scrap. The procedure follows that of the 
process standard cost system (see section on Operation of Standard Costs). 

BASIC STANDARDS FOR JOINT PRODUCTS. Camman (Basic Stand- 
ard Costs) draws a distinction between graded products and joint products, on 
the ground that precise standards of yield may be established in the case of joint 
products, but that no such precision exists in the case of graded products. The 
distribution of the joint cost is made on the basis of the market value of the 
products to be recovered and the subsequent processing costs. In setting the 
standards, two more factors, however, must be considered: 

1. Yield variations. 

2. Content of the products in the original material. 

Thus a distinction is made between the tw^o types of yield variances, those due 
to changes in the content of the original material and those resulting from gains 
or losses in processing. The latter are, of course, usage or effectiveness variances. 
Thus, in order to obtain proper yield variances, it is necessary by testing, sam- 
pling, chemical analysis, or by any other means to ascertain the composition of 
the raw material. 

By incorporating the composition of the raw material in the basic standard, 
variances which might arise from the composition of the material are auto- 
matically eliminated, and any yield variance '^howii niii^t therefore result from 
processing activities. Thus the basic standard includes: 

1. The formula in which the products should be recovered. 

2. Market differential. 

3. Subsequent recovery costs. 

BASIC STANDARDS FOR GRADED PRODUCTS. Many industrial 
processes using a raw material in bulk produce finished products of var>dng grades 
or quality and consequent variances in selling prices. Thus, for example, in fruit 
canning, raw fruit is purchased in bulk but processed in a variety of ways and sold 
on the basis of established standards of quality, yielding different prices. Peaches 
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are packed in halves, sliced, whole, and diced, and each of these is packed in 
several sizes of containers, and again each in several grades. Similarly, leaf 
tobacco is purchased in bulk, graded for quality, the joint cost being apportioned 
over the entire lot in proportion to the respective selling values of the various 
grades. The same is true in the fur industry where skins are bought in bulk and 
then graded for quality. 

Apportioning Joint Costs. Distribution of the joint cost of bulk material to 
be graded is made on the basi^ of the actual yield of the different grades obtained 
and their respective market values. The handling and processing costs up to the 
stage where the grades are determined, as well as the original cost of the pur- 
chase, are included in the entire cost to be distributed. Basic standard costs are 
used to accomplish this. Grade market differentials are introduced in setting thi' 
standards. In this way the actual costs are distributed on the basis of the standard 
costs of the products recovered, where the .^^tandards reflect the market values 

Since the basic standard costs are fixed, the initial costs arc apportioned by a 
set differential. Then, if the actual market values of the products change dis- 
proportionately, the effects are disclosed in the resulting profits and are not 
hidden in costs distributed on the basis of the changed market values. 

Yield Variance. A yield variance arises because actual recovery of the end 
products is different from the standard expectation. Both the actual recovery and 
expected yields can be reduced to ratios or percentages. 

The aim of the manufacturer is, of course, to obtain as high a yield as possible, 
particularly in the more valuable grades. Even with uniform margins of profit 
on all grades, an increase in the yield ratio of the better grades results in a larger 
amount of profit. 

APPLICATION OF BASIC STANDARDS TO GRADED PROD- 
UCTS. The usefulness of basic standard costs in the solution of joint-cost prob- 
lems is illustrated in the case of canneries. The chief accounting problem of 
canneries is the apportionment of the joint costs of raw material, labor, and over- 
head. The raw product is purchased at a flat price per ton. This is a joint co.si 
yielding different grades of finished pack. The selling prices on the lower grades 
normally do not equal the average price per pound of the fruit used. Therefore 
the raw product co^t cannot be charged to the various grades at a uniform price, 
but the higher grades must be charged enough above the average price per pound 
to make up for the lower grades. 

Grade Differentials and Cost Elements. To obtain variable fruit costs, more 
or less arbitrary grade diffi^rentials are established whose effect is to weight raw 
material costs in such a way that the more expensive grades absorb a greater pro- 
portion of the joint cost. In effect this is a form of proration based on market 
values. 

Setting Raw Product Standards. Raw iiiatiMial costs .nre prepared on a 
standard cost basis in advance of the season. They take into account the quantity 
required, the price to be paid, and grade differential^. 

Fig. 9 shows a hypothetical example of such a calculation. The percentages in 
column 2 are based on averages of several prior seasons. Column 3 figures repre- 
sent grade differentials. Multiplying the figures in column 2 by those in column 
3 in effect translates the expected yields into equated yields on the basis of the 
standard grade. That is, 100 pounds of fruit assorted as shown in Fig. 9 are equal 
in value to 100.25 standard pounds of fruit. 
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(1) 

Grades 

(2) 

Expected 
Yield of 
Grades in 
Percent 

(3) 

Relative 

Grade 

Price 

(4) 

Product 
(2) X (3) 

(6) 

Standard 

Grade 

Price per 
Pound 

Fancy 

10 

130 

.1300 

$.04026 

Choice 

40 

115 



Standard 

20 


.2000 

.03007 

Second 

15 

75 

.1125 * 

.02323 

Water 

10 

75 

.0750 

.02323 

Pic* 

5 

50 

.0250 

.01549 

T otals .... 

100 


1.0025 



Fig. 9. Calculation of raw product standards. 


By comparing the standard equivalent with the expected price for fruit, an 
average cost per standard pound of fruit is obtained. 

A total cost of $62.10 represents the expected cost of an assortment of 2,000 
pounds, which according to Fig. 9 is equal to 2,005 standard pounds (i.e., 
2,000 X 1.0025). Thus the cost per standard pound of fruit is $62.10 2,005 = 

$.03097. 

To find the standard grade price per pound for each grade, multiply the above 
unit cost by the grade differentials. The results are shown in column 5 of Fig. 9. 
Finally the standard raw product cost per case is obtained by grades and sizes by 
multiplying the standard grade price per pound by the number of pounds per 


Cost and Variance Reports. Total standard costs are calculated for each day’s 
l)ack. In the same way labor costs by grades, sizes, and processes are computed. 
The unit costs are in all cases obtained from tables showing the standard fruit 
cost per case and the direct manufacturing charges. Compari'^’ons arc made daily 
of actual with standard costs. The variance in raw product costs may be due to 
all or any one of three factors: 

1. Use of more or less pounds of fruit per case than standard; i.e., usage variance, 
often called the fruit yield. 

2. Variance in price per pound ; i.e., price variance. 

3. Higher or lower yield per case; i.e., a yield variance; this is commonly referred 
to as the grade yield. 

In each case the actual quantity or cost is divided by the standard quantity or 
cost to yield a ratio which forms the basis for the variance calculations. The 
yield variance is important since fancy grades of fruit may be worth several 
times as much as low grades. Packing fancy grade fruit into low-grade product 
affects the profits as seriously as using a greater volume of the fruit than neces- 
sary. Correction cannot be made for a high cost of raw product per case without 
knowing whether the high cost results from using loo much raw product in pack- 
ing or failing to obtain high enough grades. 

Variations in Technique. The foregoing technique of cost application for 
canneries is sometimes criticized on two grounds: 

1. The base against which variance.'^ are computed. 

2. The kind of variances obtained. 
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According to this line of reasoning, the variances are computed against a 
hypothetical base. A distinction must be drawn between variances in the mate- 
rial costs of graded products and those which may be encountered in the produc- 
tion of joint products. 

Joint-Cost Analysis and Managerial Decisions 

JOINT PRODUCTION AND DECISION MAKING. Accounting treat- 
ment of joint costs has dealt largely with the historical procedures needed for 
periodic financial reporting. As in many other areas in cost accounting, special 
studies and statistical analyses are frequently needed in this area for short anil 
long term planning. In making decisions relative to jointly produced articles, 
it should be remembered that the products are necessarily produced jointly. Ac- 
cording to the Committee on Price Determination of the National Bureau of 
Economic Research (Cost Behavior and Price Policy), a general purpose alloca- 
tion of costs among products is barren, and the allocation of costs to products 
must be directed toward specific problems. Similarly, NAA Research Series No. 
31, Costing Joint Products, quotes Vatter as stating that the real problem of cost 
accounting from this viewpoint is not so much working out the bases of distribu- 
tion but of establishing when and how much cost is relevant to a given decision. 

The above NAA research study lists the following areas as being central to 
joint-product decisions : 

1. How to determine the effect which increases or decreases in output of jointly- 
produced products have on costs and profits, 

2. How to ascertain the most profitable mix of jointly produced products. 

3. How to determine whether it is more profitable to sell a joint product or to 
process it further. 

4. What cost data to use as a guide in pricing jointly produced products, 

5. What cost and profit data are helpful in internal control of operations where 
costs are joint. 

EFFECT OF FEDERAL INCOME TAX LAWS. Some accountants have 
tried to lean on the Federal income tax laws and regulations for solutions to the 
joint-cost problem. The most pertinent statement is Regulation §1.471-7, which 
states : 

A taxpayer engaged in mining or manufacturing who by a single process or uniform 
series of processes derives a product of two or more kinds, sizes, or grades, the unit 
cost of which is substantially alike, and who in conformity to a recognized trade 
practice allocates an amount of cost to each kind, size, or grade of product, which in 
the aggregate will absorb the total cost of production, may, with the consent of the 
Commissioner, use such allocated cost as a basis for pricing inventories, provided 
such allocation bears a reasonable relation to the respective selling values of the 
different kinds, sizes, or grades of product. 

Although it appears to authorize the use of the market value method, the 
average unit cost method has been allowed (see discussion in this section under 
Average Unit Cost Method) in certain cases. Moreover, as Matz-Curry-Frank 
(Cost Accounting) point out, the regulations do not unequivocally authorize 
the market value theory. They point out that the regulations stress the use of 
a method “in conformity to a recognized trade practice” which may “with the 
consent of the Commissioner” be used. Thus the Commissioner must study the 
specific problem. Again this becomes a matter of reasonable cost policy. Matz- 
Curry-Frank further state that the Commissioner thus virtually becomes the 
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enactor of the law, since the courts to which recourse may be had also work under 
the same vague general statement. The tax authorities are thus no better off 
than the producer. If the industry does develop a better method, it seems 
reasonable either that the regulations should allow it or that they should be 
changed to permit acceptance of the method. 

OUTPUT DECISIONS. The usefulness of joint-cost allocations for output 
ilecisions is dependent on the flexibility of the joint production. 

Technologically Fixed Joint Production. In the case of technologically fixed 
joint production, joint products, whether co-products or by-products, emerge in 
the same proportion. Variations in yields are due only to efficiency in the sepa- 
rable production. It is generally agreed that if the proportion of joint products 
is fixed, cost allocation is impossible as well as useless, since there is no alternative 
but to produce the package. Instead, the total cost of the joint products has to 
be compared with the combined sales revenues for measuring profitability at any 
given output. Thus NAA Research Series No. 31, Costing Joint Products, states, 
“For this reason some companies make no attempt to determine profit or loss on 
individual co-products. Other companies have separate profit and loss figures, 
but do not use them in making output decisions.” Where the joint products con- 
sist of a main product and by-products, the combined profit and loss figures are 
generally used. However, in some instances by-products are disregarded in mak- 
ing output decisions for the main product. 

It is noted that technologically fixed joint production has a time dimension, 
and what is fixed in the short run may well vary in the long run. However, the 
cost of varying the product mix may be so high in many cases as to make it 
unpractical to change the mix. 

Fixed Proportions Due to Demand. The above NAA research study also 
recognizes as a case of fixed proportions the situation where the product mix 
is determined by demand. Thus the NAA study states, "In oil refining somi' 
variation in the product mix is possible, but products must be produced in pro- 
portions desired by customers.” This is not a true case of fixed proportions (al- 
though the producer may lose freedom to vary proportions), and the oil refining 
industry has recognized it by using the gasoline replacement method to some 
extent. In other situations joint demand may be so invariable that it may be 
more convenient to consider it as demand for a single product. 

Products Jointly Produced in Variable Proportions. Frequently common 
costs are incurred for products that are either alternative to each other or are 
unassociated with each other. Thus, increasing the output of one will either 
cause a reduction in the output of the other or have no effect on the output of 
the other. The latter case warrants the use of incremental cost analysis (see 
section on Cost-Volume-Profit Relationships for further discussion) ; in the 
former case, opportunity cost concepts can be used as in the replacement methotl 
in oil refining. 

When the proportions in which the joint products emerge can be controlled, 
the range of control is usually greater over a long period than over a short 
period. Thus NAA Research Series No. 31, Costing Joint Products, states, "In the 
short run, existing manufacturing equipment limits alterations in product mix and 
existing customers determine wdiat can be sold. With additional time, a new 
manufacturing process can be developed, new manufacturing equipment can be 
acquired, and new markets can be found.” The oil refining industry again is given 
as an example. 
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In comparing alternative product mix situations when costs of individual 
joint products cannot be measured with certainty, it is better to measure the 
total cost differentials and compare them with the total sales differentials for 
each alternative. In this way the differentials between alternative product mixes 
can be determined. Two procedures are usually followed: 

1. An over-all budget is prepared for each alternative. 

2. Differential computations alone are used. 

Where the number of variables used in evaluating alternatives is large, computa- 
tions are expensive and time consuming. In that case, either approximations are 
made or more precise determinations are obtained through use of electronic com- 
puters. 

Output decisions for new products similarly have to take into account alterna- 
tive production, not only of rival products but also of desirable or undesirable 
by-products. 

Arentson (NAA Bulletin, vol. 28) also notes that for output decisions, the 
product-mix costing sometimes has to be abandoned. Thus Arentson states, 

It must be remembered that the split made between high and low pressure steam is 
for distribution and control only. It has little value when making policy decisions 
as to the purchase or installation of new equipment. For this cost determination an 
over-all balance must be used to arrive at the correct answer. It is conceivable that 
in a plant with an excess of exhaust steam, the exhaust steam .should, for the purposes 
of the immediate problem, be considered to have no cost. 

Cut-off Production Points. Frequently dcciMon.? have to be made whether 
to dispose of a by-product or co-produrt at a given stage or to continue to 
process it further. Only cost incurred, or to be incurred after the split-off point, 
and the sales value of the individual product are pertinent in this decision. The 
decision rests again on the differential.'^ betw^een these. Costs incurred prior to 
the separation point are incurred regardless of the decision to be made as to sub- 
sequent processing. For this reason they are not relevant to the derision. When 
one alternative in the comparison is to u>e the joint product in question as a 
material in further operations, the .'jaleia value is reidaced by the cost of replace- 
ment with material from another source. Basically this entire jiroblem is not a 
joint-cost problem, since the alternatives involve separable costs after the split- 
off point. The solution is thus ihc general one of individual product output. 

PRICING JOINT PRODUCT. NAA Researrh Series No. 31, Cohting Joint 
Products, fellows that companies in indu.stries characterized by joint production 
with an inflexible output mix have often stated that costs computed for indi- 
vidual products have little influence on juiciiig deci'^ions. Thus, 'It is necessary to 
dispose of the output of all products, and jjriccs of individual products are ac- 
cordingly adjusted to sell the products in the proportions to which they are 
produced.” This, of cour>e, is a variation of product-line pricing (sec section on 
Special Cost Analyses, for a general discussion of pricing). 

Further, the NAA research study states, “The only reliable mea.'^ure of profit- 
ability for an individual joint product is the contribution it makes to joint costs 
after separable costs assignable to the product are deducted from its sales value.” 

While the sales or market price method of joint-cost allocation to joint products 
maintains a constant relationship of cost to market prices of product, it cannot 
be used to set prices, since the selling price has to be known in order to deter- 
mine cost. Even if the method is circular, it has been found useful in limited situa- 
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tions. For example, Child (Journal of Accountancy, vol. 82) states, *The industry 
is not particularly interested in the individual costs of these by-products but 
only in their market value, since market value determines to an important extent 
the price at which the main cuts can be sold to make a profit.” Also, as has been 
discussed in this section, such allocations are useful in determining prices to bo 
paid for raw materials. 

Sometimes historical market differentials between products have been used 
to allocate common costs. If these market differentials are fairly stable over the 
years, the practice can supply a guide to pricing individual products and give 
figures that arc comparable to those of competitors. 

The sales value method has also been found worthwhile in attempts to justify 
prices and existing price relationships to regulatory bodies and others. 

If joint products are of variable proportions, meaningful decisions can be made 
for each individual product by comparing differential co^t with differential sales 
revenue. However, in general, as NAA Research Senes No. 31, Costing Joint 
Products, states, "While costs determined for individual products may be useful 
guides to pricing in some situations, it seems essential that in making pricing deci- 
sons, management should always consider the whole picture presented by a group 
of joint products.” 

INTERNAL CONTROL. Individual product costs of joint products calcu- 
lated and included in cost accounting systems arc useful for purposes of internal 
cost control. These controls may take the form of norms to be used as measures 
(and incentives) by middle management, for intra-company pricing, to delineate 
managerial responsibility, etc. Care must be taken, however, in the use of allocated 
joint costs, since the allocations may introduce fluctuations not related to man- 
agerial performance and may focus attention on the method of allocation rather 
than on the amount of cost to be controlled. 

In industries characterized by joint output of multiple products, the principal 
guides to processing efficiency may well be physical yields of individual product. 
Again, a composite weighted average index, called the index of production, may 
be used in lieu of allocated joint costs for comparative purposes. While this does 
not provide cost control, it affords a measure of output efficiency and a useful 
guide to purchase of raw material. 
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Basic Concepts 

NATURE AND DEFINITION OF ESTIMATED COSTS. Modern 
business frequently requires an understanding of the nature and magnitude of co'^ts 
before production starts, and in some cases even before a sales order is accepted nr 
a contract is entered into for the providing of a particular good or service. A cost 
may need to be known for the purpose of quoting selling prices or for the purpose 
of providing the necessary financial resources for carrying on a particular activity. 
In other cases the behavior of a cost in terms of probable incren'-es or decrease's as 
the volume of production changes may need to be known. It is the purpose of 
estimated costs to indicate these qualities of cost behavior even before operations 
begin. An estimated cost, therefore, is one which gives a predeterminer! expression 
of the magnitude and behavior of a cost for application in determining business 
policy. 

Kohler (A Dictionary for Accountants) defines estimated costs a little differ- 
ently: "The expected cost of manufacture or acquisition, often in terms of a unit 
of product, computed on the basis of information available in advance of actual 
production or purchase.” Similarly, F. S. Howell (NA\ Bulletin, vol. 32) defines 
cost estimating as "the process of computing the anticipated cost of items not yet 
produced in those ca'-es in which past experience cannot furnish the historical cost 
of identical items produced under similar circumstances ” 

Sometimes the terms specification costs or formula costs (or formulas) are 
used as synonyms for estimated costs. 

Neuner (Cost Accounting) points out that there are two basic reasons for the 
use of estimated cost procedures: (1) the need to determine selling prices in ad- 
vance of production, and (2) the desire to reduce the clerical work involved in 
maintaining a complete cost accounting system. 

ESTIMATED AND STANDARD COST DISTINCTION. Both esti- 
mated costs and standard costs are predetermined costs, but the two can be 
distinguished in various ways. On the basis of an extensive survey of cost account- 
ing methods actually used, Black and Eversole (Handbook of Cost Accounting 
Methods, Lasser, ed.) conclude that: 

Estimating cost systems cover everything from those based on highly accurate 
engineering and accounting estimations to what might be called "unreasoned guesses." 

At the same time, H. E. Howell (The CPA Handbook, Kane, ed.) points out that 
whereas standard costs arc normally scientifically engineered and established, such 
precision is not always practical or economical in the case of estimated costs. He 
goes on to say: 

A cost estimate may be an over-all guess, "pulled out of the air,” or it may be 
detailed to the extent of the usual standaid cost breakdowns of a complete bill of 
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material and a labor piocess or routing sheet. It is often difficult to differentiate 
estimates from standards if such detailed data are built up. 

According to Kohler (A Dictionary for Accountants) estimated costs include 
standard costs when considered broadly. 

Both relate to futiiiD operations, and their amounts coincide; however, in everyday 
usage, the terms may differ in both amount and purpose, the former indicating a 
projection of anticipated actual costa and the latter a basis with which actual costs 
may be compared. 

DiKerence in Derivation. Estimated costs are frequently less accurate 
than standard costs. Standard costs are usually arrived at much more scien- 
tifically, being based upon engineered estimates and time studies, with subse- 
quent verification and confirmation based upon accounting data. In the case of 
estimated costs, such refinement in derivation is frequently absent. Although this 
is generally true, it is not necessarily a conclusive differentiation between the two 
kinds of costs, for estimated costs may be worked out on a scientific basis with a 
great deal of ingenuity and skill. The matter of accuracy, therefore, is more of a 
relative than an absolute differentiation between the two types of costs. 

The '‘roughness” or lack of accuracy associated with estimated costs can perhaps 
best be ascribed to the fact that they are frequently designed for economical 
computation and operational evaluation. For this reason various short cuts in 
computation and other ingenious devices have been applied in arriving at esti- 
mated cost data. They may be based upon such devices as statistical computa- 
tions, correlations, and trend lines. They may also be derived from long-term 
accumulations of actual costs for various types of operations which close]> 
approximate those that are under contemplation. This is particularly true in such 
iiirlustries as the constmetion industry. Thus, where subcontracts are estimateii 
in construction for wiring, plumbing, or similar operations, estimated costs of 
similar but not identical jobs may be the basis of the estimate. This may also be 
true of the work done by the contractor’s own labor force. 

Difference in Use. As indicated by Kohler, an important feature of estimated 
costs is that use is made of them before the extent to which they will deviate from 
reality is known. Computations of variances between actual and estimated eost^, 
therefore, have as their main purpose the refinement of the next set of estimates 
to be made. Standard costs, on the other hand, are used concurrently with 
knowledge of their deviations from reality and with emphasis on the control of 
costs. 

Difference in Records. Another difference between estimated and standard 
costs is the matter of formal record keeping. So-called complete cost accounting 
systems are predicated upon the assumption that costs are incorporated into a 
regular system of accounts and that by this system formal comparisons are made 
between the predetermined cost and the actual cost. This sort of formal compari- 
son comes closer to being made under standard cost accounting than under 
estimated cost accounting. Under standard cost accounting, as explained in the 
section on Operation of Standard Costs, the records of account usually contain at 
least a minimum analysis of variances. Under estimated cost accounting, the 
recording of variances is a less formal one, and whenever they are recorded it is 
largely for the purpose of correcting inventory and Cost of Goods Sold accounts 
at the end of the accounting period. 
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BASIC METHODS OF COST DETERMINATION. The basic methods 
of cost determination include (1) cost recording, (2) predetermination, and (3) 
statistical analysis. 

Cost Recording. Records are compiled of materials used in production, the 
incurrence of labor costs, and the accumulation and allocation of manufacturing 
overhead in expressing aggregate cost of producing goods, either over a specified 
period of time or over a nonspecified period of time, as in batch accounting, in 
which costs are collected by batches or runs. Costs thus compiled are prorated 
uniformly over the number of units of production in arriving at average unit 
costs. This is essentially a historical method and is considered by accountants as 
basic in cost determination. 

Predetermination. Costs are computed in advance of incurrence (1) on the 
basis of past experience as recorded in formal records or (2) from engineers^ 
estimates of quantities of materials, labor, and overhead, and a consideration of 
the extent to which prices will vary. Sometimes predeterminations are made solely 
on the basis of statistical analysis of prices and production quantities. In this 
sense they often become combinations of the use of the formal cost records of a 
company and an analj^sis of general market and employment conditions in fore- 
casting what the future direction of costs will be. 

Statistical Analysis. In addition to this type of statistical analysis, another 
basic method of determining cost is the pure statistical approach. This assumes 
cost sampling at various times with a view to deteimining the possible dispersion 
of costs, and more particularly their central tendency. 

Some consider the statistical determination of a cost as a mere forecast of what 
the actual cost will be and believe that the statistical process does not express 
what the cost in fact should be. There is no reason why a cost determined statis- 
tically could not be a '"should” cost. This, for example, is the case with the us-e 
of the learning curve. The learning curve, in addition to indicating ^^lut costs 
may be at various times, also permits the expression of what costs ought to be 
after an organization has had experience with production to some given extent. 
(See discussion of Learning Curves in Construction in this section.) 

COST APPROXIMATIONS. In the past, cost estimating has frequently 
been considered as a process of making a rough approximation of whatever a 
true cost may be. Recently, however, by relating mathematical and statistical 
concepts to the formulation and use of quantitative business data, it has been 
concluded that it is almost impossible to find a true cost. This is due to several 
reasons. First, there is no one cost. Costs of producing a series of goods or 
rendering a series of services vary. Although a given series may involve certain 
trends, actual costs scatter around the trends. If no temporal trend in the direc- 
tion of costs can be found, it is still true that there is a scatter of costs around 
some central point. The determination of any central point of costs requires in 
turn a preconcept of what the central tendency actually is. For instance, one 
must decide what items should be eliminated as unusual or erratic when figuring 
the central tendency in a group of cost data. Concepts of what is an unusual 
item change from time to time, depending upon growth in knowledge or the 
changing need for cost information. Since this is the case, modern cost approxima- 
tion is something more than a rough estimate; it is a studied computation of what 
a particular cost is believed to be. This is true whether the cost is averaged, a 
central cost tendency determined, or the spread of costs among different items at 
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different times of the day over a succession of months, or in any set of varying 
circumstances, determined. 

AJthoiiph the major objective of post estimates is to derive a cost approximation 
that conforms to the type of thinking behind the need for cost, the more penetrat- 
ing the cost determination and the nearer it comos to the true cost, the more 
expensive cost finding is. A cost determination may give a sufficiently close indica- 
tion of true costs without incurring the needless pxjicnse of refinement beyond the 
point of practical serviceability. 

ESTIMATED COST SYSTEMS. A s3"Ktpm of estimated costs presumes the 
establishment of costs in advance of their use. Advance preparation of costs 
usually precedes the actual taking of orders for the products to be manufactured, 
or the signing of contracts for products to be fabricated or for construction 
projects. In either case the price at which goods or services will be offered in the 
market is, in some respect or other, predicated upon the estimated cost. Thus, if a 
contractor has an opportunity to bid, he submits his bid on the basis of estimated 
cost. If a manufacturer contemplates the fabrication of certain items, he compares 
the estimated cost with what he thinks he can sell the finished product for in com- 
petition with other manufacturers. On this basis he either formulates his own 
lirice quotations, nr if he has limited latitude in doing this, decides whether or not 
he can afford to manufacture the product under consideration, with prices being 
what they are and with estimated costs bearing tlie expected relation to these 
prices. 

Cost Prediction. Estimated cost systems are treated in two general respects in 
this section. From a broad standjioint an estimated cost system is one by which 
business policy is determined on the basis of cost predictions which have as their 
ultimate use the formulation of .^ome business decision such as entering into price 
quotations, making promise of delivery, or providing for the financing of projects 
to be undertaken in the future. 

Cost Recording. On the other hand an estimated cost system is one of cost 
recording in which estimated costs are involved. The details of such a procedure 
are discussed under Estimating Cost Systems in this section. The nature of such 
a system is that cost estimates, A\hich in any case are approximations, are used for 
recording the comjiletion of goods manufactured or services rendered in order that 
periodic financial reports can be prepared. This is frequently done before an 
over-all eomparison between the estimated and actual cost is possible. When such 
a comparison is finally made, the estimates are revised, either on a CDmjirehensive 
basis or by a s^'stem of careful examination of those specific phases of the opera- 
tion for which the estimates ajipear to be the least reliable. It is generally 
assumed in this system that there will be no elaborate breakdown of costs. 

COMPARATIVE FEATURES. Estimated cost systems are predicated on 
the avSpiimption that a comparison between estimated and actual costs will be 
made. This comparison is mainly for the purpose of revising estimates for future 
managerial use. The purpose of comparison, therefore, becomes less that of ex- 
plaining what happened in the past and more that of making an intelligent 
approach to future operations on the basis of revised estimates. This is the major 
comparative feature of estimated costs as they apply within an industry. 

Another comparative feature of estimated costs is the insight into costs being 
incurred by a competitor for the purpose of determining what price announce- 
ments or other managerial decisions should be made. Thus an automobile manu- 
facturer may obtain a new model of a competitive car, take it apart, estimate the 
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cost of each part, and finally estimate the cost of assembling the entire machine, 
for the purpose of making a comparison between the competitor’s unknown cost 
situation and his own known cost situation. 

effect of cost behavior on estimated costs. There 

are a number of factors which markedly affect the behavior of costs and conse- 
quently play a significant role in cost estimating. 

Cost Classification. Cost elements must be analyzed or broken down into 
biibgroups so that the cost estimator may handle properly the separate elements 
which make up total costs. The number of classifications into which costs art* 
subdivided depends upon the number of separate elements requiring consideration 
and increases proportionally. 

One of the factors influencing the number of classifications in any given situation 
is the impact of the type of operation upon the nature of costs. Thus, in a con- 
tracting business, consideration is given to costs for materials which the con- 
tractor buys and incorporates into the project with his own labor force, costs for 
his labor and overhead, and in addition costs for the various types of work done 
by subcontractors. The latter often include such items as excavation, sheet-metal 
work, plumbing, and electrical work. It is the purpose of cost estimating to 
reflect in the total cost of the project the behavior of the various applicable 
elements of cost. 

Other elements affecting cost behavior, and thus cost classification, include: 

1. Variability of cost. 

2. Erratic elements in cost. 

3 . Central tendencies in cost. 

4. Idle time. 

5. Spoilage and rework. 

Yacobian (NAA Bulletin, vol. 40) indicates three methods of gathering data 
on cost behavior, namely : 

1. The analytic method. A review of tlie chart of accounts, winch separates 
the fixed and variable costs by accounts and by ainounls within the accounts. 

2. The historical method. An analysis of past peiforiiiancc cairicd out by using 
statistical correlation techniques which relate each cost component to some 
measure of activity. 

3. The synthetic method. The use of engineered standards developeil by studies 
to determine what the behavior of costs shoulil be under certain circumstances. 

An understanding of the nature of fixed, variable, semi-variable and erratic 
costs is important to the individual who estimates costs. A detailed cxidanation 
of these costs, primarily from the standpoint of manufacturing overhead, is given 
in the section on Accumulation of Manufacturing Overhead. Certain additional 
explanations are given in the section on Cost -Volume-Profit Relationships. 

Central Tendencies in Costs. Despite the existence of variances in cost, over 
a period of time most fluctuations concentrate fairly close to some common level, 
which is usually referred to as central tendency. It is because of this central 
tendency that businessmen are more inclined to think in terms of average cost 
figures than in terms of variances. Like other costs determined by the accountant, 
estimated costs often ignore the dispersion of costs from time to time during the 
day, from day to day, or from one productive situation to another. Thus, 
estimated costs are typical costs. 

This focusing of attention on averages sometimes leads to the spreading of costs 
uniformly over production. For instance there results a tendency to spread costs 
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over the actual hours of productive activity. Assuming that a given machine has 
a total potential operating time of 2,000 hours during a year but that its predicted 
use is to be only 1,600 hours, the cost of operating the machine is usually spread 
over the hours of useful production. 

Influence of Idle Time on Costs. Many machine or other centers of produc- 
tion often work less than 100 percent of the time on the scheduled work shifts. 
There are numerous causes of idle time. Among them are both normal and abnor- 
mal time lost because of machine failure, maintenance, and repair. In addition, 
idleness exists when a machine has been purchased to operate for only fractional 
time. There are other cases where the number of sales orders available permit 
only part-time operation. Again, machinery or other equipment may be idle 
because of strikes or the lack of suitable operators. 

In the process of estimating costs, normal factors of downtime such as normal 
maintenance, normal waiting for repairs, and normal fractions of nonoperating 
time are considered as part of the cost of production, thus presuming that down- 
time does not actually occur. The unusual factors of downtime, however, are 
excluded in arriving at estimated costs. 

Spoilage and Rework as Elements of Costs. When determining estimated 
costs, spoilage and rework should also be divided into normal and abnormal quan- 
tities. Normal spoilage is considered as part of the cost of production. Likewise, 
rework costs habitually incurred on a relatively few units become part of the 
regular cost of production. This includes such items as welding weak castings or 
touch-up work done on the finish of products before they are shipped. Costs of 
this nature are included, whereas extraordinary amounts of rework or the discard- 
ing of products due to excessive spoilage are excluded from estimated costs of 
production. (For a discussion of spoilage, see section on Materials.) 

Uses of Estimated Costs 

MULTIPLICITY OF USES. Any one person using estimated costs fur a 
specific purpose may well lose sight of the many other applications possible. Some 
of the more significant areas in which estunated costs are used include: 

1. Setting sales prices. 

2. Make or buy decisions. 

3. Lease or buy decisions. 

4. Budgeting. 

5. Preparation of financial statements. 

6. Measurement of operating efficiency. 

The first three uses are discussed in detail in the section on Special Cost 
Analyses. The development of budgets is discussed for each of the three elements 
of cost in the sections on Materials, Labor Costs, and Manufacturing Overhead 
and Normal Activity. In addition there is a discussion of the general procedures 
of budgeting in the section on Cost Control, Budgets, and Reports. 

PREPARATION OF INCOME STATEMENTS. In the preparation of 
income statements, the cost of goods sold may be estimated as a certain percentage 
of sales. In these cases estimated costs are based upon general computations of the 
relation between cost and selling price. The matter of determining and using costs 
in such a case is a matter of making statistical estimates of the sales mix and 
forecasting the effect of variations in it upon changes in the rate of markup. 
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PREPARATION OF BALANCE SHEETS. Estimated costs may have 
various uses in the preparation of balance sheets. Sometimes estimated costs are 
used as a basis for extending quantities of inventories to determine their total 
values. In such cases the estimates can be obtained from price quotations or from 
other computations as to what cost might have been involved in the actual acquisi- 
tion of the items under consideration. Likewise, estimated costs frequently are 
u^rd in determining the amount of liability under purchase commitments. 

MEASUREMENT OF OPERATING EFFICIENCY. In the over-aU 
measurement of operating efficiency, estimated costs may be applied to the number 
of units jiroduced in order to determine the relationship between total operating 
rost and total revenue. Conversely, in many situations, the cost to relate to sales 
]irire may be estimated from the comparison of the total apparent costs and the 
possible available production. From this the cost per unit as an indicator of 
nperating efficiency can be derived. Adequate operating efficiency is assumed to 
he the capacity to produce at a cost sufficiently below selling price to justify con- 
linuation of production on the existing basis. 

ECONOMY FEATURES OF ESTIMATED COSTS. Any cost system 
incurs expense for operation. Economy becomes particularly important because 
nf the high cost of clerical work. A theoretically complete refinement of cost 
information may entail an unduly high expense compared with what the informa- 
tion is actually worth to the business. As a consequence, it is important to find 
(‘[‘onomical ways of arriving at costs. 

Estimated costs are economical in the sense that various available short cuts are 
used in their computation. In other words, estimated costs do not require com- 
plete tabulation of all the detailed data. In contrast to making complete tabula- 
tions of all sorts of data, estimated costs are based upon such elements as general 
price quotations, cost tendencies, and data obtained from various sampling pro- 
cedures. Modern statistical techniques have been tried and used to a sufficient 
extent to determine the ranges within which reliability may be achieved. An 
understanding of the degree of possible error in estimated costs facilitates intelli- 
gent use of them. The application of such available techniques may be more 
economical than complete tabulation. In fact, as a general rule, these devices have 
been designed in order to avoid the necessity of complete tabulation. 

Procedure for Determining Estimated Costs 

SCOPE AND PURPOSE OF ESTIMATE. Although different situations 
require some variation in method, there should be a general order of procedure 
for making cost estimates which is applicable to most cases. The content of the 
estimate differs as the purpose of the estimate varies. Also, different situations 
may require varying degrees of accuracy of computations. Greater accuracy de- 
niands more than proportionately greater expenditure of time, effort, and other 
resources. Hence, to avoid needless waste of these factors, it is necessary to estab- 
lish the scope and purpose of the estimate before analysis and calculations begin. 

For example, a cost estimate to establish a minimum selling price on a special 
order when the plant is operating at less than full capacity could be made on a 
ilifferential, rather than an average, cost basis. If the cost estimate, however, is to 
bp employed for deciding whether or not to replace present equipment or for the 
measurement of the efficiency of operations, a different approach must be em- 
])loypd to secure the necessary cost data. 
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In discussing cost estimates in chemical research, Tallman (NAA Bulletin, vol. 
.^6) says: 

We can make estimates varying all the way from rough high-spot, “blue-sky” 
estimates to more refined estimates in which we attempt Id assign a value to each 
item on the cost sheet. 

ESTIMATE COST CARDS. Estimate cost cards or sheets arc called the 
‘'heart” of the estimate cost accounting system by Blocker and Weltmer (Cost 
Acronnting). Estimates for each element of the product’s cost arc recorded on a 
cost card. The type of card varies with the requirements of the individual situa- 
tion. Lang-McFarland-Schiff (Cost Accounting) show a simple cost estimate 
sheet in Fig. 1. Vance (Theory and Technique of Cost Accounting) gives an 
estimate cost card for more complex estimating in Fig. 2. In summarizing the 
features of cost estimate sheets, Lang-McFarland-Schiff state: 

Cost estimate sheets commonly provide space for listing the materials that are to be 
used, the quantities of each, and their cost. If necessary, allowances for scrap, ex- 
pected siJOilage, and rewoik costs aie included. Labor operations to be performed are 
listed, and hours needed are extended at current or expected wage rates to obtain the 
estimated labor cost. In order to complete the manufacturing cost, overhead appli- 
cable to the order is then added to determine the total manufnctuiing cost of the 
order and the cost per unit of product. When the estimate is to be used for prii-ing. 
selling and administrative costs applicable are usually added to manufacturing cosl 

Regardless of the apiuoach used, the procedure involved includes fundamentally 
the determination of the following; 

1. The estimaled qiiantily of each material needed for the given quantity of each 
product to be manufactured and the estimated price of each type of material. 

2. The estimated piece rate or the estimated direct labor hours and estimated 
hourly wage for each direct labor operation. 

3. The estimated ov^eihead cost of each factory activity, expressed in terms such 
as: dollars por unit of jiroduction, per direct labor hour or labor dollar, or pei 
machine hour. 

MATERIALS ESTIMATES. The basic elements of estimated costs of mate- 
rials are the quantities of materials used and the cost per unit, along with an 
allowance for the value of any scrap recovery. For an example, assume that the 
problem is to determine the estimated cost of materials to be used in producing a 
particular part out of a single piece of raw material. Eleven pounds of materiaN 
are required at the cost of 50 cents per pound. One pound of scrap is recovered, 
and this can be resold for 10 cents per pound. The materials cost will then lie 
expressed as follows; 


Gi’ds.^ matrrialh (11 ])Dun(ls’ rrf' $50) $5 50 

Scrap recovery (1 pound $.10) 10 

Net materials cost $5.40 


Materials Quantity Factors. Gross materials quantity factors may be deter- 
mined in a number of ways. Vance (Theory and Technique of Cost Accounting) 
points out that materials quantity estimates may be based on all or any of the 
following: 

1. Engineering specifications. 

2. Pilot runs. 

3. Records of past performance. 

4. Measurement of the materials in the finished product. 
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FifJ. 1. Simple cost estimate sheet. 
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An examination of these bases indicates that the establishment of estimated 
materials quantities may be subject to very little, if any, guessinpf. 

Many materials requirements are thus arrived at by the inductive process of 
studying blueprints or other specifications, determining the pattern for using the 
materials, and combining this knowledge with knowledge of the total number of 
items which are to be produced. Thus, if it is assumed that Vz-inch steel rods 
come in 16-foot lengths and that bushings % inch in length are to be cut 



MERWIN FURNITURE COMPANY 

No. 1S26 


Estimated Cost Card 




Product; Dining chair No 

.742 

Computed by : A 

J. Shanks 

Effective Date: June 18, 19 — 

Approved by: 0. 

F. Ladd 








Materials 

Used for: 

Kind 

“■»»»» 

Amount 

Legs 

Select birch 

2X2 

6' i0.15 

10.9000 

Back sides 

Select birch 

1% X 2 

3' 

0.10 

0.3000 

Back top 

Select birch 

IMs X 2 

1J25' 

0.10 

0 1250 

Back slats 

Select birch 

1 X 2 

3.75' 

0.07 

0 2625 

Seat frame 

Select birch 

m X 3 

5.3' 

0.15 

0 7050 

Blocks 

Clear red gum 

IMs X 2 

2' 

0.10 

0.2000 

Seat board 

Fir plywood 

% X 15" X 15" 

1.56 sq. ft. 

0.10 

0.1560 

Seat cover 

Leatherette #72 

18" X 18" 

2.25 sq. ft. 

0.30 

0.6750 

Seat pad 

Foam rubber 1" 

15" Xl5" 

1.56 sq. ft. 

1.00 

1.5600 

Dowels 

Birch 

14" 

30" 

0.03 

0.9000 



T otal materials 



..$5.8735 

Labor 

Dept. 

Operation 

Time (Hr.) 

Rate 


Amount 

Cutting 

Cut dimension stock 

.06 

S2.82 


$0.1692 


Cut seat board 


.002 

2.82 


0 0056 

Shaping 

Shape legs 


.25 

3.15 


0.7874 


Shape back sides 


.10 

3.15 


0.3150 


Shape back top 


.05 

3.15 


0.1575 


Shape back slats 


.15 

3.15 


0.4725 


Shape seat frame 


.12 

3.15 


0.3780 

Assembly 

Seat frame 


.22 

325 


0.7150 


Attach legs & blocks 

.20 

3.25 


0.6500 


Attach back sides 


.12 

325 


0.3!)00 


Attach back slats Sl top 

.25 

3.25 


0.8125 


Cover seat & attach 

.15 

325 


0 4875 

Finishing 

1st coat 


.08 

2.18 


0.1744 


2d coat 


.07 

2.18 


0.1526 


3d coat 


.07 

2.18 


0.1526 


Buffing 


.11 

2.18 


0.2398 



Total labor 



. .$6.0596 


Fig. 2. Detailed cost estimate card. 
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Factory Overhead 


Dept. 

Direct Labor Hours Rate 

Amount 

Cutting 

.062 

52.00 

S0.1240 

Shaping 

.670 

2.50 

1.6750 

Assembly 

.940 

1.25 

1.1750 

Finishing 

.330 

1.10 

0.3630 



Total faclorv overhead 

$3.3370 , 

Summary 

Materials 



1 5 8735 

Labor 



6 

Factory overhead 



3.3370 



Total manufacturing cost .. 

$15.2701 


I 


' Remarks: Glue, tacks and paints are acpounted fnr as supplies and included in 
factory overhead. 


Fig. 2. (Cont’d.) 

with cutting tools Yb inch in width, it is then estimated that 1 inch of material 
will be required for every bushing that is being cut. The number of bushings 
which could be made out of each rod of raw material would be computed as 
follows, making an allowance for a crop end, tvhicl' is the smallest piece of mate- 
rial that the machine can hold while cutting takes place. 


Length of rod (in inches) 192 

Crop end (in inchrs) 6 

Number of inches available 186 

Number of bushings (1 per inch) 186 


This process of induction is used to a great extent in the metal trades and in 
various textile industries. 

When it comes to estimating quantities of materials for products such as arp 
found in the packing of animal or vegetable products, a process of deduction from 
statistical sampling and analysis can be used. For example, the number of cases 
of corn which can be canned from a ton of corn as it comes from the field on the 
cob and with husks on it may require determination. The quantity of pack 
obtainable may be estimated from statistical samples which have been obtained in 
the past with relationship to such elements as moisture content, thickness of husk, 
and other factors, including variations in the different varieties of com. With 
these samples and with the variation in the pack that can be expected, the 
quantity of product which would be obtainable from any given quantity of avail- 
able material may be estimated within a certain latitude, making an allowance for 
error. 

The canning industry also makes a series of estimates of materials quantities 
available for packing as crop estimates are refined during the progress of the 
crop year. 

Materials Price Factors. Tallman (NAA Bulletin, vol. 36) indicates that one 
of the major stumbling blocks in the estimating of cost is encountered when trying 
to price raw materials. This is especially true, he points out, in the case of new 
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products^ where the raw materials are not currently available on a commercial 
basis and therefore firm prices are not obtainable. 

Estimates of materials prices come from various sources. Sometimes a price has 
been established by contract for a given length of time, such as is the case when a 
fruit packer contracts with growers for the purchase from the trees of fruit at a 
set price per ton, with this price applying for the entire year’s crop. In the case 
of materials which are to be purchased from time to time, subject to existing 
market prices, however, the estimated price must be predicated on published 
quotations and other indicators of what the price may be. In these cases the 
shorter the period in advance, the more nearly can current price quotations be 
used as estimates. The longer the period that costs are estimated in the future, the 
more necessary it is to forecast the price from trends and from forecasts of price 
trends. 

Expected 'future prices or cost trends of materials are available to the cost 
estimator through trade journals and daily newspapers. lie may also, of course, 
use the judgment of the manufacturer’s own purchasing department personnel. 

Materials Scrap Factors. Materials scrap allowances are determined by 
estimating the quantity of scrap w^hich will result from the manufacture of a given 
product. In situations where materials requirements are estimated by mathe- 
matical imluetion, the quantity of scrap i*- determined by the amount of expected 
cutting wastage. This is fairly simple in the case of making items from rods 
or wires on standard machinery with standard cutting tools. The scrap consists 
of the crop ends plus the amount of wastage created by the cutting tool. In the 
case of items made from sheets of metal or strips of cloth, a pattern is designed 
for the cutting that permits the most economical use of the entire sheet or strip. 
(See section on Materials.) Wastage is determined quantity-wise from whatever 
materials remain. This includes areas that are cut out between irregularly shaped 
pieces of product and those crop ends that are ton short for the cutting of addi- 
tional iiiecPH of jiroduct. 

In the case of certain analytic industries, the amount of scrap may have to be 
determined inductively. Statistical sampling is frequently used to indicate what 
the amount of wastage should bp. In the canning imlu^try this would include the 
hulls of pea*^ wdiich can be resold for feed, and in the dairy business it may 
include the amount of wdiey A\hirh can be either disposed of directly or processed 
further. 

In most cases the quantity of scrap materials or, as occasionally termed, by- 
product materials recovered is multiplied by the expected market price to deter- 
mine the estimated dollar recovery. Theoretically it is possible to consider the 
sale of scrap as being made at a profit or loss, presuming that an intelligent 
allocation of cost of scrap can be made. Such a theoretical possibility appears to a 
certain extent to be impracticable. An alternative method, and perhaps the more 
practical approach, establishes the value of scrap at a break-even point, that is, 
a point at which the scrap is prc'^iimcd to be sold at a price equal to its cost. 
The ultimate result of this procedure is that the cost of the main (that is, the 
desired) product is reduced by the amount of recovery from the sale of scrap. 

LABOR ESTIMATES. Estimating labor cost, as emphasized by Matz- 
Curry-Frank (Cost Accounting), is more involved than estimating materials cost. 
The estimator must have an understanding of all operations to be performed. In 
addition, as Vance (Theory and Technique of Cost Accounting) points out, the 
labor quantity factor is dependent upon the skill of the individual worker and hi^ 
work on the job. 



PROCEDURE FOR DETERMINING ESTIMATED COSTS 14 13 

Estimated labor cost is usually determined in one of two basic ways. It can, in 
the first instance, be determined on a piece rate which may have been arrived at 
through negotiations. In such a case the labor cost is determined simply by 
multiplying the rate by the number of units to be produced. In still other 
instances labor cost is computed at a certain rate per hour. In such cases cost jjpr 
hour must be divided by the number of units to be produced per hour in order to 
obtain the labor cost per unit. 

Labor Quantity Factors. The quantity of labor is particularly important on 
iionpiece-rate jobs, where it must be determined and multiplied by the labor rate 
in arriving at total labor cost. In making such a determination of the quantity of 
labor, it is necessary not only to know the actual labor time spent on production 
itself but also the time required for set-up, materials handling, machine repair, 
and similar elements which consume labor time. 

It is equally important in labor quantity computations to determine the hours 
for which overtime rates apply. It is frequently assumed that if labor is to be 
paid on a piece-rate basis, labor cost can be determined without reference to laboi 
time. This is a superficial view with respect to labor cost, however, since a 
number of related factors (lepend ujion the amount of labor time. The amount of 
work which has to be done on an overtime basis with overtmib premium is one 
-uch important element. 

Labor Rate Factors. A variety of viewpoints may be considered with respect 
to the labor rate to be used in estimating cost. Sometimes the labor rate is thought 
oi as a specific amount per hour on which the employee’s compensation is based. 
When such a rate is used, it is necessary to include social security and other fringe 
benefits of labor. 

Sometimes, instead of determining fringe items sejiarately, they are included 
along with the hourly rate of the employee in establishing the rate to be used in 
computing total labor co^t. In such a case the rate can be detennined as follows: 


Rate of pay per hour (contractually drlci mined) 32.1000 

FICA (pnij)lnyeiV 2 V 2 peicent) 0525 

Uncmploynimt cumpensatinn (approijriate rate) .0210 

Workmen’s compensation (appropiiate rate) .0120 


Total labor rate per hour 32 1855 


Labor Piece-Rate Costs. Another concept sometimes used in estimating labor 
cost is the labor piece rate. A labor piece rate often is used directly in estimating 
the labor cost per unit of product. Thus, if a piece rate is 37 per thousand, the 
labor rate factor is considered as 37 per thousuiil. 

Labor piece-rate costs in themselves are frequently poor indicators of the actual 
labor cost per unit of production. It is preferable to adjust a labor piece-rate cost 
for other factors such as overtime, fringe benefits, and other such costs to arrive 
at a revised piece rate per unit of production. Otherwise the labor piece rat(‘ 
"hoiild be converted into an hourly rate, showing how much is earned per hour 
This is especially inijiortant where workers are not paid entirely on a strict piece- 
rate basis although they are apparently on a general piece-rate basis. For one 
thing, a piece rate may be an escalator rate that is, one with higher rates of pay 
for portions of or all of production as the quantity per unit of time increases. In 
addition there may be special allowances, such as straight time pay for idle time, 
which needs to be considered along with actual productive running time. These 
and other elements encourage the conversion of jiiecc rates into revised hourly 
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rates that reflect all the labor costs per production hour. Such derived hourly 
rates can then be related to production for improved estimated costs. 

This procedure is to be preferred over the alternative of computing a revised 
rate in any instance where a worker divides his time among a series of different 
sizes or items of production at varying rates of output per unit of time. 

In general it is assumed that the establishment of either an hourly rate or m 
revised piece rate, which takes into consideration some of these other elements, 
much more suitable in cost estimating than the use of either a straight hourh 
rate or a straight piece rate. 

MANUFACTURING OVERHEAD ESTIMATES. Manufacturing over- 
head costs need to be evaluated according to several criteria. In the first place, 
manufacturing overhead costs frequently are segregated according to the degree 
of variability, ranging all the way from those that are completely fixed to those 
that vary directly with production. 

Another classification of manufacturing overhead costs is made according to thf' 
distribution method, by which they are allocated among the various elements of 
production. Thus, certain elements of overhead can best be apportioned accord- 
ing to the quantity of labor involved. Other overhead elements may best be al- 
located according to the number of machine hours of operation, while still others 
may best be distributed according to the extent of usage of floor space for any 
productive operation. It is important that these segregations and allocations l)e 
made to suit the productive situation actually involved. 

Estimating Variable Overhead. The process of estimating variable overhead 
is one of predicting its fixed relationship to production. For instance, it may be 
possible to determine the amount of fuel needed to heat a given furnace. Siiue 
production controls the amount of heat in the furnace, the estimate becomes a 
matter of predicting the purchase price of the amount of heat to be used. There i!- 
also the assumption of the constancy of the relationship of heat to be used, which 
in essence is actually a prediction of the rate of efficiency of the furnace using the 
heat. Similarly, other elements of variable overhead can be estimated by deter- 
mining the relationship of the physical quantity to the projected item of produc- 
tion. 

Estimating Fixed Overhead. Since no definite relationship exists between 
the amount of fixed overhead and any particular item of production, the estimat- 
ing of fixed overhead is primarily one of determining the over-all amount. Many 
items of fixed overhead require only the simplest degree of estimation. Thus an 
item of rent for a factory site requires only an examination of the rental agree- 
ment in order to determine the amount of rental payments per period. Some other 
items of fixed overhead, however, lend themselves to somewhat le>s definite deter- 
mination. Estimates for the amounts of insurance, for example, depend upon 
what possible changes may be made in the insurance policies during the course of 
the period under estimate. Estimated property taxes arc, to a certain extent, not 
only a prediction of what the tax rates will be but also as to what the assessment" 
may be. An estimate of foremen's or superintendents' salaries can be determined 
by examining the salary arrangements that have been made with the individuals 
involved. The only factor of estimation here is the matter of predicting whether 
or not the salaries will be changed during the period under estimate. The aggre- 
gate of fixed overhead is the sum of the estimates of the individual fixed overhead 
items. 
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Estimating Semi-variable Overhead. There are various elements of the semi- 
\ariable overhead costa which need to be estimated. It is important in connection 
with estimating such items that the points of variation be determined. This is true 
because semi-variable overhead assumes the nature of fixed overhead between 
points of change. (For further discussions of manufacturing overhead, see the sec- 
tions dealing with its various phases.) 

Tooling Costs. The cost of tooling up for a particular job is often best con- 
^idc^ed as a separate item of overhead because of the special size anti nature of 
the cost element? included. For instance, when certain metallic shapes are ordered 
from a rolling or drawing mill, it is customary for the customer to absorb the cost 
of the rolling or drawing dies. The die cost may be a large amount and should 
not be charged to general overhead. Likewise, if special sizes and shapes are 
needed for a given job, it is better to compute the cost of the dies as a separate 
item to be added to the particular job cost. 

In certain cases special tools are required in order to carry out the work for a 
customer. Such costs should be estimated and billed separately to the customer 
on the basis of the cost estimate. This type of separate estimating and billing 
procedure for tooling is regularly done in modern industry. 

The first phase of estimating tooling costs is to approximate the type and 
quantity of tools needed. This is true regardless of whether the tooling is the 
simple acquisition of a set of dies for a limited operation or whether it is a major 
operation such as that required when shifting from one year’s model to the next. 

Bid prices by outside suppliers are simple sources of tooling costs. Cost of tools 
constructed by a firm’s own labor force is estimated in the same manner as cost of 
products destined for sale. 

Overhead Application. It is necessary that the application of estimated over- 
head be on a basis that enables the distinguishing of the various cost levels that 
ajiply to the utilization of different machine or other cost centers. Thus overhead 
may not be apjdicd strictly on a machine-hour basis under all conditions. It is by 
observing the nature of the items of overhead to be allocated that a suitable basis 
of allocation results. 

The degree of precision desired in the final cost figure is an important element 
in determining the method of assigning overhead. For example, it often happens 
that a given operation can be performed in more than one way, by the use of 
alternative methods or equipment. If, however, the scheduling of other work hap- 
pens to encompass the entire available time of certain items of equipment, the 
costs must be reckoned in terms of alternative methods or available equipment. 
Since there is bound to be some difference in costs of various methods, an accurate 
cost estimate must take into account the amount of work already scheduled. But 
if the estimate need not be so precise, costs may be reckoned in terms of the 
method ordinarily employed for such production. 

As ]\Tatz-Curry-Frank (Cost Accounting) state with regard to new jobs: 

Manufacturing expenses applicable to the various orders or products are usually based 
on the use of a predetermined burden rate. In instances, however, where an order or 
job constitutes new or unexpected business, the estimator should not use the regular 
burden rates. To do so might penalize the new job considerably and make any com- 
parisons between actual and estimated figures difficult. It is therefore desirable to 
prepare a new burden rate based on the individual manufacturing expense items that 
enter into the new order or job, such as heat, light, power, supplies, indirect labor, 
depreciation, and tools. These expenses should be segregated from Ihe regular operat- 
ing overhead. 
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PRICE CHANGES. In connection with estimating costs, the problem of 
allowing for changes in prices, for materials, for wage rates, or for the prices of 
various items that influence overhead rates is encountered. Such price changes 
may apply for the period during which estimates are to apply. These changes 
will not necessarily reflect the actual long-run trend of prices. For this reason the 
concept used here refers to anticipated price changes rather than price trends 
as such. 

Materials Price Changes. Estimated materials price changes are determinable 
from a multiplicity of sources, depending upon the nature of the materials in- 
volved. In the case of certain metals such as steel, aluminum, and copper, the 
estimated future prices and any changes which may nreur in them are best deter- 
mined from such appropriate trade sources as the suppliers themselves or from 
institutes of the suppliers. If the raw materials happen to be raw products that 
enter into the processing of fruits, vegetables, meats, and similar items, the sourres 
may be various crop and production reports as well as quotations on organized 
commodity and livestock exchanges. If the raw materials consist of various sub- 
assemblies or manufactured parts, the best indirators of future prices may be 
contracts which the manufacturer has placed with his supjdiers. In any case firm 
contract commitments for future deliveries may be used as indirators of prices. 

Wage Rate Changes. The possibility of a given wage rate changing during the 
period being estimated is to a great extent dependent upon whether or not the 
wage rate under consideration is in the pre-negotiation, negotiation, or post- 
contract stage. Obviously, once a contract ha^ been made, w:igc rates are known 
with reasonable certainty for the ])criod rovered by the contract. If an organiza- 
tion is still in the contract negotiation stage, the eventual elTecl on wage rates may 
be estimated by the trend of negotiations. If an organization i=5 in the pre-negotia- 
tion stage, the matter of estimating future wage rates may depenil u])on how other 
wage contracts are going and what temlencies there are toward changes in wage 
rates in other areas. Useful data in this resi)ect are available in the Monthly 
Labor Review of the Bureau of Labor Stati.stic.s, United States Department of 
Labor. 

Overhead Rate Changes. Changes in overhead rates as they are ajijdied either 
to cost centers or to products are the efl’cet of both quantity and i)rice changes. It 
is the purpose here to observe only the effect which price changes may have on 
overhead rates. 

Price changes influence overhead rates, due to general changes in the price level 
and also due to changes in the prices of specific items entering into overhead cost^. 
Prices of fuels such as gasoline and fuel oils fluctuate. The same is true of the 
prices of small tools. Similarly there can be changes in rates of wages for indirect 
labor and revisions in power rates. These and similar price changes must be 
estimated by reference to knowledge of the specific situations which apply and 
must be considered when determining overhead rates. 

Application of Estimated Costs 

INDUSTRIES USING ESTIMATED COSTS. Newlove (Process Costs) 
states, “Estimated cost systems are particularly useful in industries in which the 
element of style is predominant and in which it is necessary to make up samples, 
quote selling prices, and take orders far ahead of the actual manufacturing. Esti- 
mating cost systems are especially useful in strongly unionized industries in 
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which contracts are in force fixing rates for work and conditions of emplo3rment 
for definite periods of time.” Matz-Curry-Frank (Cost Accounting) indicate 
that estimated cost systems are found in a great variety of industries, both 
synthetic and analytic, such as: 

1. Manufacturers of shoes, furniture, and clothing. 

2 . Organizations engaged in construction work of all kinds, such as roads, bridges, 
shipyards, houses, offices, and plant structures. 

3. Coinpanirs in the fields of bottling, randy making, medicine, bakery, and can- 
ning. 

Schlatter and Schlatter (Cost Accounting), define an analytic product as one 
nf the several made from one raw material. For example, gasoline, kerosene, 
paraffin, and many other products are made from one raw material, crude oil. 
in contrast, a synthetic product is made by bringing together a number of differ- 
ent materials and parts. Whereas synthetic production includes the manufacture 
of such products as shoes, furniture, and clothing, analytic production includes the 
processing of such products as meat, tobacco, and canned fruit. 

SYNTHETIC INDUSTRIES. Estimated costs can be iispd in several differ- 
ent ways in synthetic manufacturing industries. First, they ran be used as the 
initial expression of what it would cost to produce a particular product. The 
estimated cost is compared with the probable selling price to determine the 
feasibility of manufacturing and marketing the product. Secondly, it is possible 
that the same cost may become the basis of cost recording in the company's official 
records, as described under Estimating Cost Systems in this section. 

Estimated costs are used in the construction industry primarily in connection 
with bidding for jobs. Construction plans and specifications normally are made 
available to qualified bidders. On the basis of the plans and specifications, 
estimated costs are developed to serve as the basis for bidding. The bid price 
tends to be the estimated cost plus the desired profit. 

This procedure is used extensively in the building industry and is also used 
widely in air-frame construction. In the case of the latter, the learning curve, or 
some similar statistical tool, is frequently used in determining the estimated coi,t. 

ANALYTIC INDUSTRIES. A good illustration of the use of estimated costs 
lu continuous process analytic industries applies in the canning and packing of 
a fruit crop. An entire fruit crop is broken up into the various grades of fruit, 
which in turn are canned in various sizes of containers. The development of cost 
estimates in such an industry involves the determination of the costs of packing all 
grades and the allocation of such estimates among the various grades of pack. The 
total pstinuited cost is compared with the estimated income from the pack. 

Such estimates are formulated early in the crop 3'^ear, to supply preliminary 
ideas of operational profitability and to serve as source material for the prepara- 
tion of preliminary budgets. Both profit estimates and budgets go through a 
series of revisions as fast as refined crop production and packing cost estimates are 
available. These estimates are ultimately compared with actual operating figures 
as a final stop in profit determination, but operational planning and control have 
already occurred on the basis of the estimated costs. 

An illustration of the application of estimated costs to a single batch job of 
analytical work is readily found in the wrecking and salvage industry. A contract 
called for the wrecking of a building or the dismantling of a ship is based on the 
estimated cost of doing the job. Allowance is made for salvaged materials, and a 
bid (allowing for the desired profit margin) stems from the estimated cost of 
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wrecking or dismantling. In such a case estimated costs directly relate to the 
specific job at hand. 

Estimating Costs in Manufacturing 

ESTIMATING PRODUCT COSTS. The basic concept with respect to the 
estimating of product costs in synthetic industries involving manufacturing is that 
the cost of production should include: 

1. An pstimate of the quantity of niatprials needed at the applicable purchasf' 
price. 

2 . An estimate of the necessary labor hours at the wage rates presumed to be effec- 
tive when the production is to occur. 

3. An estimate of the applicable manufacturing overhead. 

4. An estimate of any subcontract work which applies in connection with a par- 
ticular p'roduction job. 

This concept best applies in production situations where labor is either of the 
assembly line type or is restricted to one or a few simple operations. The estimat- 
ing process in these cases becomes one of estimating materials, labor, and manufac- 
turing overhead for each relevant volume of production, as has been set forth 
under Procedure for Determining Estimated Costs in this section. 

One of the more useful approaches to the estimating of product costs is one ap- 
proved by certain trade associations for arriving at price quotations. Under this 
approach, the estimated product cost consists of an estimate of the net materials 
to be used, plus an estimate of a series of operational costs determined by relating 
machine speeds to cost center rates. When using this method, the estimated prod- 
uct cost comprises the net materials to be used plus the cost of the sequence of 
operations necessary to effect completed production. This approach is illustrated 
in Fig. 2 by Vance (Theory and Technique of Cost Accounting). 

The cost of final assembly is frequently a significant production cost in syn- 
thetic industries. Such a cost is superimposed on the estimated cost of the various 
components that enter into the assembly and it includes both the cost of assembly 
and packaging. 

ESTIMATING MACHINE HOUR RATES. A synthetic manufacturing 
industry involves the production of goods with the use of a scries of related 
machine or operation groups which are called cost centers. In a number of cost 
systems there has been a tendency toward the superficial establishment of rates, 
with an excessive uniformity of the various cost-center rates. Such a procedure 
frequently does not provide adequate differentiation among the costs of perform- 
ing various operations. 

One serious deficiency in such a system is its inability to provide appropriate 
data for the appraisal of individual cost-center rates from the standpoint of 
effective cost control. If only a single product is manufactured, the erroneous 
concentration of estimated cost-center rates may not cause serious difficulty in 
the pricing of the product. If multiple products are being produced under sucli 
a situation, however, serious difficulties could be encountered in the pricing 
process. This is expressed by F. S. Howell (NAA Bulletin, vol. 32) when he says : 

Early proponents of the benefits of cost accounting advanced as a warning example 
the hypothetical case of a job shop with operations falling into three clearly defined 
classifications: sheet metal working, precision machining, and bench assembly. The 
hypothetical owner of this hypothetical shop, out of (hypothetical) sheer ignorance, 
utilized an all-embracing overhead ratio in bidding on work which came his way. As 
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a result he was, on one hand, occupied in fighting off customers clamoring for machine 
work to be done and, on the other, equally occupied in fending off the sheriff. There 
then appeared on the scene a coat accountant, likewise hypothetical, who demon- 
strated clearly and forcibly the necessity of departmentalizing overhead rates for cost 
f'st’mating purposes. After this both the shop owner and the cost accountant lolled 
about in hypothetical wealth. 

Each machine hour rate (or cost-center rate) involves the combined costs of 
applicable labor and manufacturing overhead. The labor elements consist of the 
cost of the human effort applied specifically to the operation of the cost center. In 
the case of machines this includes the machine operator and any assistants that 
may be needed to get the production out of the machine. In the case of a cost 
renter such as an assembly line, it consists of all the persons directly engaged in 
the assembly of the product. (For a detailed discussion of manufacturing over- 
head rates, see the section on Manufacturing Overhead and Product Cost.) 

TOTAL ESTIMATED PRODUCT COSTS. Once machine hour or other 
cost-center rates have been established, it is comparatively easy to arrive at the 
total estimated cost of a product. This consists of the cost of the materials re- 
quired, plus the cost of performing the various operations necessary. Thus, assum- 
ing the publication of a pamphlet (the production cost of which includes the cost 
of paper, linotype operation, printing, folding, cutting and covering, stapling, and 
packaging), the cost per thousand could be estimated as follows: 

Pami’Iilet X 
Cu.st j)er Thinusanil 


Paper $100 

Linotype 100 

Printing 50 

Folding 50 

Cutting and covering 60 

Stapling 30 

Packaging 20 

Total cost per thousanil $410 


DESIGN COSTS. Design costs include those costs involved in the develop- 
ment of a product. They encompass such areas as research experimentation and 
other similar elements of cost which are incurred m designing a particular product 
or a particular model of a product. In estimating product costs, the total 
estimated cost of such product development is divided by the estimated units of 
production to which the cost is applicable to determine the per unit cost of design. 

If such a cost is substantial, it normally appears as a separate item in the 
estimated cost of the product. If such a cost is to be spread over a large number 
of units of production, however, it is frequently prorated as an clement of general 
manufacturing overhead. For instance, the cost of designing a particular bearing 
or crankshaft for a specific machine is usually considered as part of the cost of the 
machine. On the other hand, the cost of designing an identification badge which is 
to be produced in large quantities is normally considered as part of general manu- 
facturing overhead. 

SPECIAL TOOLING COSTS. The estimating of tooling costa varies with 
the nature of the production activity in which a particular business organization is 
engaged. If tooling is undertaken for a product which is to be mass-produced 
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over a considerable period of time, the cost of tooling may be allocated to general 
manufacturing overhead either on a time or unit-of-output basis. 

In other situations a business organization may be called upon for a price 
quotation on certain jobs which require the use of tools specifically designed for 
the proposed contract. For instance, special tools are often required in the case 
of dies for the drawing of specific structural shapes or the rolling or drawing of 
materials to certain dimensions. In situations of this nature, negotiations are 
based (at least to some extent) upon the estimated cost of such tools. This is true 
regardless of whether the customer receives a specific quotation on the tools or 
whether the tooling cost is included in the over-all price quotation. 

In either of the above situations, separate estimation of tooling costs assumes 
importance because of the high degree of variation of tooling among different jobs 
that may be undertaken. Some jobs may require little or no tooling, while other 
jobs may require a tremendous amount. Where such possible variation occurs, it 
is unwise to follow blindly the procedure of including all tooling costs in general 
overhead because the estimate for tools for some jobs would automatically be too 
low and could thus encourage the acceptance of unprofitable business. On the 
other hand, overstatement of estimated tooling costs by the use of an over-all 
overhead rate could result in the loss of desirable contracts. This distinction in- 
creases in importance proportionally to the percentage increase of tooling cost for 
a job. Tooling cost assumes a high percentage of cost in cases where intricate 
and high-priced tools are required for production runs of relatively short duration 
and small size. 

SET-UP COSTS. Similar to the matter of tooling costs is that of sct-iij) costs. 
In situations where price quotations arc desired for productive operations \\hicli 
require sjiecial set-ups, the price quoted must allow for set-up cost. Such cost 
includes the cost of labor involved, plus applicable overhead. An hourly set-up 
rate may be determined and used. The hourly rate multiplied by the estiniateil 
number of hours necessary for the set-up operation establishes the cstinuited 
set-up cost for any given situation. 

Estimating Costs in Construction 

NATURE OF CONSTRUCTION. For the purpose of estimated cost ac- 
counting and cost control, construction operations include the processes of 
erecting or otherwise providing structures such as buildings, dams, and roadways. 
They also include the fabrication of ships, airplanes, and other specific item.', of 
heavy equipment. 

A peculiar feature of construction is that the amount of Avork to be done on 
any one item or unit occurs over a prolonged period of time, in contrast to the 
relatively short period of time that goes into the manufacture of a given unit in an 
ordinary manufacturing process. Thus a company con.stnicting airidanes may 
build relatively few units over a year's time, whereas in the manufacture of 
identification badges, millions of individual units may be produced over the same 
period of time, with each unit consuming only an infinitesimal portion of the 
entire year’s productive time. 

Construction in most instances is done according to special plans and specifica- 
tions. Thus the construction of a dam or building is usually done according to a 
specific set of plans which are designed for that structure only and which arc 
specifically intended to fit the structure into the particular site to which it applie.'s. 
Similarly, in the case of airplanes, relatively few are built according to any one 
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pet of specifications. In fact, as construction progresses, improvements are fre- 
quently introduced in the form of specification changes, so that even the few 
individual units in any one construction contract will occasionally reflect difFer- 
mces in their finished form. 

In construction it is frequently the case that no identical item has been made 
before, and therefore any prediction of cost must necessarily be a cost estimate. 

CONSTRUCTION VS. MANUFACTURING. There are important essen- 
tial differences between construction on the one hand and manufacturing on the 
other. Manufacturing includes the production of items that are numerous and 
generally similar, either over prolonged periods of time or in batches or job lots 
consisting of a large number of relatively small units which are as nearly identical 
as it is possible to make them by modern precision manufacture. Therefore, in the 
case of manufacture, the frequent repetition in production gives some degree of 
opportunity to revise estimates of cost to arrive at improved knowledge as pro- 
duction occurs. This may be true whether or not it is possible to revise the selling 
price. In the case of batch work, where one would know the actual cost and hence 
be able to compare it with the estimated cost only when the job has been com- 
pleted, it is nevertheless true that each individual item of production is relatively 
small and has relatively few components. This is in direct contrast to what is 
found in the construction industry. 

Since construction is so complicated per unit and occurs over so long a period 
of time, as is usually the case, cost estimating may be very cumbersome, either 
relative to the time allowed for making a price quotation or in the very nature of 
making the estimate itself. This emphasizes the seriousness of arriving at depend- 
able estimates. Frequently construction quotations must be made in a very 
short time as compared with actual construction time itself. Price quotations also 
take the form of competitive bids. If cost estimates are too low, there is a 
danger of being awarded a contract at a loss. If the cost estimates are too high, 
attractive business may be lost to others who have either correctly or incorrectly 
submitted lower bids on the b.asis of lower estimated costs. 

MATERIALS CONSTRUCTION COSTS. Materials costs for construction 
include the two l)a^ir variables of quantity and price. Sometimes materials quan- 
tity lends itself to mass computation. For instance, in the construction of air- 
frame the total sheet metal requirement is best determined by using the ratio of 
metal requirement to a total tonnage of airframe. Aggregate lumber estimates in 
construction may be figured as the number of board feet for the total square 
footage of either floor, w\alls, roofs, or other portions to be covered. Concrete 
requirements can be determined by using the number of cubic yards of fill called 
for. These naturally are estimates but frequently can be made within narrow 
limits for error. 

Estimated prices during construction arc forecasts of prices at the time materials 
are to be purchased or contracted for. Materials prices may be estimated with 
close approximation if it is possible to consummate a firm contract for the delivery 
of the materials or if it is possible to make an immediate purchase for the acquisi- 
tion of the entire lot of materials necessary for the project under construction. 
When materials are to be delivered over a prolonged period in the future without 
any contracted price, however, estimates mufet be made of pos.^ible price variances 
in arriving at the estimated cost per unit of materials. 

CONSTRUCTION MACHINERY AND EQUIPMENT. Special machin- 
ery and equipment are frequently required for a given construction job. The cost 
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of machinery and equipment so acquired is part of the estimated cost of construc- 
tion. Consequently cost estimating requires a knowledge of what machinery and 
equipment will be required for a particular project. This may include trucks, bull- 
dozers, tractors, and cranes, for example. Estimated costs of items such as these 
are obtainable from current price quotations or from contracts for the construc- 
tion of special items of applicable equipment. If the contractor makes his own 
equipment, the estimated cost is determined in the same manner as for the fabrica- 
tion of products for resale. 

LABOR CONSTRUCTION COSTS. The quantity of labor required for 
construction today, when so much of construction work is done by machinery, is 
primarily dependent upon the amount of labor required to keep the machines in 
operation until completion of the project. Such labor requirements, when multi- 
plied by the. rates of pay per hour and adjusted for estimated hours of overtime 
and additional charges for fringe benefits, become the estimate of labor cost for 
the project. 

OVERHEAD CONSTRUCTION COSTS. Construction overhead costs in- 
clude those items of cost associated with a particular project other than the costs 
of materials and labor which specifically enter into the construction. Overhead 
costs for construction include such items as gasoline used in operating the trucks 
and tractors, materials used in building forms for pouring concrete, materials used 
in the process of welding, and small tools. Overhead items of this nature arc* 
estimated and charged directly to the particular project. 

In addition a certain portion of so-called administrative overhead is normally 
added which is not directly applicable to a specific project if there are multiple 
jobs in process at the same time. Overhead of this nature is composed of the costs 
of administering and planning a job rather than the actual performance of work 
on the site of the construction project. Such items of overhead are usually 
estimated as a certain percentage of the costs of materials, labor, and subcontract 
work going into construction. The rate normally is predicated upon previous 
experience. If the contractor lacks previous experience upon which to base his 
estimate, he must estimate the magnitude of such items or use published typical 
figures normally available from builders' and contractors’ associations. 

SUBCONTRACT COSTS. The prime contractor normally sublets much of 
a given contract to subcontractors, including such jobs as painting, plumbing, 
installation of heating systems, installation of hardwood flooring, and concrete 
finishing. Instead of estimating the costs of these, he in turn solicits bids from 
subcontractors so that he actually knows the co«t to be incurred for these con- 
tributions to the completion of the construction. The subcontractor, on the other 
hand, needs to estimate the cost of his performance, ainl to the extent that he does 
this, his job of estimating costs becomes similar to the estimating of costs by the 
prime contractor himself. As pointed out by Hamm (Encyclopedia of Accounting 
Systems, Williams and Doris, eds.) : 

Estimating is of prime importance to the financial future of the plumbing and heating 
contractor. Each job must be estimated thoughtfully and thoroughly, for no two jobs 
are exactly alike. 

CONSTRUCTION TIME SCHEDULES. Time schedules used in construc- 
tion are in themselves estimates. Within certain limits, performance time on a 
given construction contract may have relatively little effect upon the total cost of 
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the particular contract. If the time requirement were unduly shortened, however, 
additional costs would have to be estimated for overtime and other special rush 
premium payments. Conversely, if the time for completion extends substantially 
beyond the usual range of acceptability, extra costs for delays (such as interest on 
borrowed money) add to the cost of construction. In some cases penalties must be 
paid to customers for each day delayed. 

LEARNING CURVES IN CONSTRUCTION. One of the most significant 
developments in estimating construction costs has been the growing use of the 
learmng-curve technique. This is particularly true in the construction of aircraft, 
but the basic elements of the learning curve are adaptable to wider areas of 
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Fig. 3. Learning curve of new operator. 

activity. Jordan (NAA Bulletin, vol. 36) points out that the learning curve has 
become an accepted tool in industry for projecting shop loads, determining man- 
power requirements, and negotiating subcontracts. It is used by the armed 
forces, iiarticularly the Air Force, to determine the reasonableness of quotations 
received. 

The theory of the learning curve, as described by Jordan, is that whenever the 
total quantity of units produced doubles, the cumulative average cost per unit 
declines by a constant percentage. 

Wyer (NAA Bulletin, vol. 35) describes the basic thinking behind the curve by 
first citing the experience of a single operator as his proficiency increases with the 
experience gained by continuous production experience. As his cumulative experi- 
ence increases, his average daily time per operation decreases, as illustrated by 
Wyer in Fig. 3. 

Studies in the aircraft industry have indicated that a rapid reduction in cumula- 
tive average hours per unit is possible. As a consequence it is translated into 
curves that reflect the expected drop in the cost of constructing successive units 
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Fig. 4. Aircraft industry learning curve. 
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Detailed learning curves for estimate of exhaust cones (log-leg scale) . 

Fig. 5. Learning curve of a detailed fabrication and assembly of components. 
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of aircraft. The following tabulation from Wyer (NAA Bulletin, vol. 35) ehoWB 
an 80% learning curve: 


80 Percent Learning Curve 

Quantity of Cumulative Average 

Production Unit Labor Hours 


1 

2 

4 

8 

16 


1.000 

0.800 

0.640 

0.512 

0.410 


Wyer also gives a curve, based upon an 82% experience, in Fig. 4. The straight 
line for "Hours per Unit — Cumulative” indicates the constant rate of reduction 
in cumulative average labor hours. 

A similar learning curve may be used in predicting the cost of the nth plane to 
be constructed. Similar computations and curves may be used to determine the 
expected cost for various aircraft components. With the different learning curves 
which apply to each component, it is possible to estimate the cost, including the 
labor time for the assembly and fabrication of separate components, and thus 
determine the different rates of applicable labor that will be required for produc- 
tion. Wyer illustrates curves for detailed fabrication and assembly that may apply 
in a given situation in Fig. 5. 


Estimating Costs in Anal3rtic Industries 

NATURE AND DEFINITION. Although estimated costs are used in a 
variety of synthetic industries, they arc also used in numerous analytic industries. 
In analytic industries the product is one of several made from one raw material, 
as opposed to synthetic industries in which the product is made by bringing to- 
gether a number of materials and parts. Although the basic problems in cost 
estimating for the various elements of cost are similar in both synthetic and 
analytic industries, most analytic industries have their own peculiarities from the 
standpoint of estimated costs. 

CONTINUOUS PROCESS ANALYTIC INDUSTRIES. An analytical 
product may be processed by using either a continuous-process or a job-lot method 
of production, but as pointed out by Schlatter and Schlatter (Cost Accounting), 
practically all analytical products arc produced by the continuous-process method. 
For example, this method is generally used in such industries as canning, tobacco, 
and meat packing. 

The importance of estimated costs in the canning industry is accentuated by 
the ])ractice of purchasing the raw product at a flat rate per ton, with the possi- 
bility of many grades of finished pack coming out of any given ton of raw 
product. 

Regarding this practice, Blocker and Weltmer (Cost Accounting) point out 
that: 

Fruit for canning is generally purchased at a flat price per ton, but out of a ton cf 
fruit will come many grades of finished pack. The co.st of the raw product cannot be 
charged at a uniform price per pound to the various grades because the selling prices 
on the lower grades are not high enough to return the average price per pound on 
the fruit canned. Thus the better grades must be charged for more than average price 
to make up for the deficiency in the lower grades. 
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JOB LOT ANALYTIC INDUSTRIES. As indicated by Blocker and Welt- 
mer (Cost Accounting), a number of manufacturing concerns which employ job- 
lot cost accounting methods have found it advantageous to use estimated costa. 

The importance of a particular peculiarity in the manufacture of wood prod- 
ucts is emphasized by Noltemeyer (NAA Bulletin, vol. 36) in discussing the 
problems involved in estimating lumber costs : 

Above all other cost elements, it is of utmost importance that the true lumber coat be 
accurately predetermined in the preparation of cost estimates. This factor may 
represent from three to ten times the dollar value of other cost factors making up 
the total cost of an item. 

According to Noltemeyer, the only way to prepare sound estimates for wood 
products is to develop estimating charts from which estimators can deteimine 
costs for frequently produced items. For items not regularly produced, estimates 
must be developed in terms of the operations involved. 

Short Cuts in Estimating 

COMMON SHORT CUTS IN ESTIMATING. Some of the more common 
short cuts used in estimating are: (1) the modification of known cost data, (2) the 
use of graphic methods, (3) the use of statistical sampling, (4) the use of index 
numbers, (5) the use of flat rates or ratios, and (6) the use of formulas. 

Short cuts in estimating like short ruts in any mathematical process, subject 
the estimates to some degree of error. A short cut is useless if the resultant data 
are so inaccurate as to render the estimate inadequate for managerial use. If the 
errors inherent in a particular short cut are not of such magnitude as to cause 
difficulty, however, it may be desirable to employ the short cut in order to con- 
serve time and effort. 

MODIFICATION OF KNOWN COST DATA. It is often possible to pre- 
pare quick estimates, which are reasonably reliable and require little time, by 
modifying known cost data. On the basis of past experience and records, current 
cost estimates for similar parts or products may be made up. 

For instance, suppose a new part weighs approximately 10% more than the 
old and requires some additional machining, which is judged to require about 
20% more machine time. The prior cost record is altered as follows: 



Part 328B14 
Prior Cost 
(100 Units) 

Quantity 

Adjustment 

Factor 

(Percent) 

Part 731D7 
Estimated 

Cost 

(100 Units) 

Materials 

J32.70 

no 

$35.07 

Machine labor 

17.50 

120 

21.00 

Machine overhead . . 

13.00 

120 

15.60 

Total 

S63.20 


!il!72..'57 

Of course such an estimate 

assumes that no 

change has occurred in materials 

prices, labor wage rates, or 

overhead cost relationships since part 328B14 was 


made. 

If present unit prices of specified materials used and present rate of pay and 
overhead cost rate are known, adjustments can be easily made to reflect new con- 
ditions. Thus, if the price of material has increased 4%, the wage rate for the 
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operation has gone up 8%, while the overhead cost rate has advanced from 65 
cents per man-hour to 70 cents per man-hour, previous calculations could be 
adjusted as follows: 



Estimate 

Price 

Estimate 


(Original 

Adjustment 

(Present 


Prices) 

Factor 

Prices) 

Materials 

3^5.97 

104% 

J37.41 

Machine labor . . . . 

21,00 

108% 

22 68 

Machine overhead (@65^) 15.60 

@70^ 

16 80 

Total 

S72.57 


.ii;76 89 


GRAPHIC SHORT CUTS. Graphic methods of estimating costs have many 
applications, one of the most important being the use of the learning curve in 
estimating production costs, as is illustrated in Figs. 3, 4, and 5. 

There are other instances where costs can be estimated by graphic methods in 
order to save an excessive number of computations. The graphic method is par- 
ticularly useful in industries manufacturing like items of different sizes, as for 
example in the manufacture of bolts. This may be illustrated by assuming: 

1. A given piece of machinery can make bolts ranging from 6 to 10 inches in 
length. 

2. All operations in manufacturing the different bolts require the same amount 
of time. 

3. The only variation in producing the respective bolts is in the different quan- 
tities of materials used. 

Knowing the actual cost of manufacturing a 6-inch bolt and a 10-inch bolt, it is 
possible by using a graphic representation to determine the cost of any inter- 
mediate-length bolt b}’ interpolation, as illustrated in Fig. 0. 

$10 


COST 
PER 5 
/v\ 


O I 23456789 10 

BOLT LENGTH IN INCHES 
Fig. 6. Estimated cost of bolt manufacture. 

STATISTICAL SAMPLING SHORT CUTS. Statistical sampling assumes 
importance in cost estimation in that various statistical tests may be made to 
determine what the possible central tendency or scatter of costs will be. Such a 
system of cost finding obviously is less time consuming and more economical than 
cost determination based upon a complete analysis of the record of past events. 
The more refinement necessary in the cost data, the more intensive or stratified 
the sampling procedure must be. [For a discussion of statistical sampling, see the 
Accountants' Handbook (Wixon, ed.) .] 
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INDEX NUMBER SHORT CUTS. Another short cut used in estimating, 
though not so cominon as some of the others, consists of the use of index numbers. 
If the part or product for which costs are estimated is complex, or if estimates 
are to be made by correcting previous actual costs for price level changes, detailed 
calculations may become time consuming. In many cases it is possible to avoid 
a large amount of analysis and adjustment of individual wage rates, materials 
prices, and overhead charges by means of index numbers. 

Index numbers are indicators of change from one point or period of time to 
another. Ordinarily an index number used in cost estimating is a composite of a 
number of elements of cost. As a composite it is an average, and changes of the 
average depend upon the shifting importance of various elements in the cost, as 
discussed in this section under Proportionality on Specific Jobs. 

One of the simplest forms of index numbers is illustrated by the following ex- 
ample: 

Index Number 


Year 

Total 

Payroll 

Total 

Man-Hours 

Average Pate 
per Hr. 

of W age Rates 
(1958 = 100) 

1958 

$1,125,000 

450,000 

$2.50 

100.00 

1959 

900,000 

400,000 

2.25 

90 00 

1960 

1,020,000 

425,000 

2.40 

96.00 


Use of such an index can be illustrated by assuming that 1,000 units of a given 
product were made in 1059 and that the cost sheet for the particular lot showed 
total labor costs of $9,000. If another lot of 1,000 units of the same product is 
produced in 1960, labor cost can be converted to 1900 wage levels by the follow- 
ing calculation: ($9,000 90) X 96 = $9,600. 

FLAT RATE OR RATIO SHORT CUTS. In certain cases costs are 
estimated on the basis of flat rates or ratios. For instance, the cost of goods sold 
is sometimes estimated as a given percentage of sales price, with the resulting cost 
figure being useful for rough managerial purposes. 

In the case of the building industry, flat rates are frequently used for rough 
estimates of the cost of construction of a given quality. The cost of construction 
of housing may be estimated at $15 a square foot, with variations dependent upon 
changes in quality and shifts that may occur in the balance of various items enter- 
ing into construction, as arc illustrated in the discussion on Proportionality on 
Specific Jobs in this section. 

FORMULA SHORT CUTS. Some industries find the employment of for- 
mulas in the estimating of costs to be most useful. Barker (NAA Bulletin, vol. 39) 
points out that in truck transportation, the use of a system of formulas can 
provide management with good cost information on everything from the trans- 
portation of household goods, general freight, and heavy hauling to tank line 
operations. Barker also emphasizes that: 

These are not historical costs of past operations but are formulas by which the cost of 
what is going on at the moment can be determined, or by which costs of contemplated 
work can be accurately estimated. 

In Fig. 7, Barker (NAA Bulletin, vol. 39) gives an example of the formula 
that can be used to estimate direct costs of a job performed or to be performed 
and to determine the estimated gross profit margin and gross profit margin per 
power unit hour. 
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Estimating Formula 

(For dirEct costs of a, job, performed or to be performed, to determine the 
estimated gross profit margin as an amount, a percent to sales, and per power 

unit hour) 

1. Figure total hours of equipment time for the iiip (or trips) ; multi- 

ply by rate indicated in Schedule A-1 for equipment combination 
employed $ xxxx 

2. Figure total miles (loaded and empty) ; multiply by rate indicated 

in Schedule A-1 for equipment combination employed $ xxxx 

3. Figure total hours of labor time for the trip (or trips); 
multiply by rate indicated in Schedule A-2 for class of 

labor employed $ xxxx 

Add : Subsistence and layover pay S xxxx $ xxxx 

4. Figure revenue for the trip (or tl•ip^) ; apply the following 
percentages to determine estimated revenue expenses: 


B.I., P.D., and cargo insuiance (aiiply in all eases) . .2.10% 

B.E. tax (where applicable) 3.00 '/d 

P.U.C. tax (Intrastate only) 0 25% 5 xxxx 

5. The sum of these calculations is the total direct cost S xxxx 

6. Revenue # xxxx 

7. Gross profit margin (line 6 minus line 5) S xx 

8. Peri'pnt gross profit margin to revenue % 

0. Power unit hours xxx 

10. Gross profit inaigin per powei unit houi $ xxxx 

Schedule A-1 


Type of Equipment Per Hour Per Mile 

TiOcal vans (Bobtails) 

Local tractors: semi-trailers .. 

Tiuctor: flatbed semi-trailers . 

Line haul tractor: semi-trailers 
Tractor: box trailer 

Schedule A-2 


Local Hauling Rate per Hour 

Driver and helper: straight time 55.309 

Driver and helper: overtime 7.117 

Extra help, per man : straight time 2.584 

Extra help, pel man: overtime 3 460 


50 8814 

50.0672 

1 5377 

0 1158 

1.6427 

0.1034 

1 0852 

0 1165 

2.1223 

0.1135 


Fig. 7. Formula for estimating direct costs. 
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PROPORTIONALITY ON SPECIFIC JOBS. In the use of short cuts 
such as index numbers, flat rates, ratios, and formulas, it is important to observe 
the effect of changes in the proportion of various elements of cost. The resultant 
effect of such changes may be shown by the following illustration for the cost of a 
house of 2,000 square feet: 


Cost Situation No. 1 


Cost 

Labor I 9,000 

Materials 6,000 

Overhead 4,000 

Subcontracts 11,000 

Total estimated cost 530,000 

Cost per square foot $15.00 


Cost Situation No. 2 
(More subcontract work) 


Labor $ 7,000 

Materials 5,000 

Overhead 4,000 

Subcontracts 16,000 

Total estimated cost $32,000 

Cost per square foot $16.00 


Percentage 

30.0 

20.0 
13.4 
366 

100.0 


21.9 

15.6 

12.5 

50.0 


100.0 


In this situation it is assumed that the rates of cost for each of the various 
elements of labor, materials, and overhead remain unchanged. As the contractor 
shifts to more subcontract work, however, the higher the cost per square foot 
becomes. 


Errors in Estimating^ 

TYPES OF ESTIMATING ERRORS. The fact that most estimating 
calculations represent some compromise of accuracy for the sake of expediency 
indicates that most estimated costs are subject to a certain amount of error. 
Obviously the value of a given set of estimated costs depends upon the extent to 
which errors have been avoided or minimized. Some of the errors to be encoun- 
tered in estimating are the result of the human element, inadequate analysis, the 
use of averages, omissions and duplications, or inconsistencies between compilation 
of data and estimating. 

THE HUMAN ELEMENT. The very fact that estimates are made by 
human beings means that they are subject to whatever errors the particular esti- 
mator is subject to. No matter how meticulously the procedure of estimating 
is established, there is a certain amount of interpretation, intuition, and judgment 
involved on the part of the estimator. He must be able to supply from his 
experience, and through the process of logical reasoning, whatever lack of informa- 
tion there may be in the data available to him. 

Notable among the human errors that creep into estimates are those which 
result from the oversight of certain elements of cost and those due to failure to 
make computations correctly. Errors of this nature may be avoided, or at least 
minimized, by care and caution and by one individual reviewing the work of 
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another. If this is not feasible, the estimator should review his own work after he 
has been away from it for a while. 

INADEQUATE ANALYSIS. The failure to make an adequate analysis of 
all relevant facts in any given situation may lead to errors in the estimate. For 
example, the failure to realize that a given production schedule calls for over- 
time work at overtime premium pay will result in an understatement of cost. 
Ijikewise the failure to understand favorable production situations will result in 
overestimating costs and the loss of desirable and important jobs. Any failure to 
understand the nature of products or the nature of necessary productive 
processes invites errors to enter the estimating process. 

USE OF AVERAGES. The large amount of averaging involved in the cost- 
ing procedure warrants special emphasis when considering errors in estimating. 
All allocations of indirect costs are based upon averaging of some sort; even direct 
cost allocations often require averaging with respect to price factors. Every cost 
sheet in a cost accounting system which calls for more than one unit of product 
involves some application of the averaging principle. 

Averaging arises in part from the necessity for using average figures to reduce a 
number of different things to a single figure to express a teiiikncy or to simplify 
a problem. The danger is one of oversimplification by iTssuming similarities or 
relationships which do not exist. The base upon which an average is computed 
.should be narrow enough to exclude factors which are basically dissimilar. For this 
reason a departmental cost rate is more accurate than a blanket rate. 

The choice of an averaging base is a matter of compromise between accuracy 
and effort. Judgment and experiment are the only means of making such choice, 
and the cost-finding or cost-estimating process is therefore always subject to some 
error from this source. 

Although the use of averages may introduce errors into estimating, such errors 
may be minimized, as indicated by Noltemeyer (NAA Bulletin, vol. 36) when dis- 
cussing the problems involved in estimating overhead: 

Theoretically, it ia desirable to estimate factory overhead dollars as a percentage ^f 
direct labor dollars for each department, using departmental percentage figuies. How- 
ever, from a practical standpoint, the competent estimator will soon be able to judge 
the approximate average percentage to apply to the total labor for dilTeient types 
of products. A visual analysis of the distribution of labor operations by departments 
should suffice to enable him to estimate the proper average percentage figure to use. 
This method is not exact, of course, but, inasmuch as an application of the depart- 
mental ppifpntages would involve a great amount of detailed figuring, a competent 
estimate should be adequate. The possibility of error will be constantly diminished 
as the skill of the estimatoi iiici eases. 

OMISSIONS AND DUPLICATIONS. Cost estimates must omit no 
relevant factors, and no factor should be counted more than once. Yet errors of 
omission and duplication often appear in cost estimates. 

The danger of omission increases with the increase in complexity of production 
nr construction. It also increases with the degree of variation from the usual type 
of production or construction. For instance, when making a bid on a large quan- 
tity of galvanized bolts, a particular manufacturer's staff failed to include an 
estimate for galvanizing. The manufacturer was awarded the contract at consider- 
able loss. In another case an electrical contractor overlooked the cost of exhaust 
fans to be installed in a building as part of his contract. He also received the 
contract at a loss. 
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Duplications in estimates often arise in such areas as overhead and labor dis- 
tributions. Such errors in estimate may result, for instance, from the use of a 
labor rate which includes social security taxes, workmen*s compensation insurance, 
and other fringe benefits, while at the same time such costs could be included in 
general overhead. 

While errors in omission and duplication are not easily avoided, there are some 
checks which can be applied : 

1. No estimate should bp submitted without being checked for omissions and 
duplications, at least to the extent of being reviewed by someone other than the 
person who made the rstimate. 

2. If the estimate can be compared with some previous job or similar set of opera- 
tions, there is reason to expect that the omissions or duplications will be caught. 

3. Sometimes it may be advisable to check the detailed estimate by comparing it 
with sdme kind of short-cut calculation, to establish a certain amount of reason- 
ableness. Even a comparison with some rough standards of rule-of-thumb guess 
may have usefulness in deciding whether or not errors of omission or duplica- 
tion have occurred. 

INAPPROPRIATE ARRANGEMENT OF DATA. There may be incon- 
sistencies between the data compiled and the requirements for estimating. The 
data may be compiled in one way, whereas the requirements of the estimator 
may call for data in another form. The breaking down of the data into the form 
required for the estimate may defy accurate rearrangement, and therefore this 
will result in errors in estimating. Such errors often arise when there is some 
change in the method of production or construction which in itself entails a new 
data arrangement. Such inconsistencies al&o frequently arise when there is a 
change from one type of production or construction to another. 

VARIANCE DUE TO ERRORS OF ESTIMATE. The actual cost per- 
formance is usually compared on an over-all basis with the aggregate of the 
estimated costs. It follows that the greater the errors involved in the estimate, 
the greater the variance of actual cost from the estimated cost. Such errors are 
sometimes referred to as errors of estimate. 

When analyzing the variance between the actual cost and the estimated cost, 
errors of estimate should be segregated from variances due to other causes. For 
instance, to the extent that ojierating efficiency differs from estimated efficiency, 
there is a variance. In order to measure properly the variations in efficiency, it is 
necessary to exclude from total variance that portion due to any errors contained 
in computing the original eMimate. This may be illustrated as follows: 

Computation of Variance 


Actual cost of construction $62,000 

E.stim/ited coat of construction 57,000 

Total variance from the estimate 5,000 

Eriors of estimate 3,000 

Variance due to inefficiency $ 2,000 


The Estimating Department 

NATURE AND ORGANIZATION. An estimating department is fre- 
quently thought of as involving the activities of a group of people in connection 
with some form of construction organization which obtains its contracts by sub- 
mitting bids whenever opportunity offers. In such a case the estimating depart- 
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ment may be considered as a pure estimating department and strictly centralized. 
In other instances, however, such as in the canning industry, it is more likely that 
the estimating department is a part of the accounting organization. In some 
industries, such as the chemical industry, there may be an estimator, or a group 
of people whose responsibility is estimating, in practically every operating depart- 
ment. In stressing this point Tallman (NAA Bulletin, voL 36) points out: 

The control divisions of each department, besides keeping the accounts of the depart- 
ment, have groups which regularly estimate the cost implications of proposed changes 
in plant operations. Similarly, nearly every plant has an estimating group as part of 
its accounting organization. Many of the departments have planning divisions which 
use cost estimates as tools in planning the long-range future of the over-all business of 
the department. Finally, the engineering department of the company has a very large 
estimating group, which prejiares firm co.st estiiiiale.s upon which aie based requests 
for appropriations of money for major plant construction. 

From the foregoing it is apparent that the degree of centralization of the 
estimating organization varies from industry to industry and from company to 
company within an industry. The chief advantage of centralization is that it 
ensures speed in the preparation of estimates. Decentralization, however, offers 
the following advantages: 

1. Each department or division having a hand in preparing the estimate feels 
obliged to contribute when required. 

2. The entire company personnel acts ns sjiecialized e.stimating consultants in 
giving the latest developments and most pertinent information. 

FUNCTIONS. The major functions performed by an estimating department 
include: 

1. Estimating for setting sales prices. 

2. Estimating for dpterminiiig whcthci oi not lo [‘ngage in certain kinds of 
business activity. 

3. Estimating for setting standards for control purposes. 

The price-setting function is not a function which depends entirely upon 
estimates prepared by the estimating department, since niodificaliuns may have to 
be made from time to time to conform with general economic conditions, sperilic 
market conditions, and the financial structure of the comjiany doing the sidling, 
together with the speculative factor of what all these conditions may be in the 
future. (For a discussion of the problems of jirieing, see section on Special Cost 
Analyses.) 

PERSONNEL REQUIREMENTS. Regarding the qualifications of the 
members of the estimating dejiartinent, Lang-McFarland-Schiff (Cost Account- 
ing) state that; 

They must possess on the technical side a thoiough knowledge of the engineering basis 
of the product whose cost is to br estimated. This involves a knowledge of the kinds 
and quantities of materials required m its inanufacUiie, labor oiicriitinns, tool co.sts, 
and machine requirements. On the accounting side, the estimator must be thoroughly 
familiar with the official account classifications, with the nature and behavior of the 
expense accounts, and the bases upon which the overhead costs are apportioned. 

The organization of the estimating department may range all the w’ay from a 
very small and simple organization to a rather large and complex one. In regard 
to the personnel Matz-Curry-Frank (Co.-t Accounting) maintain that: 

Regardless of departmental affiliation, the estimator should possess a knowledge of 
cost accounting and some engineering ability. He must also have a thorough knowl- 
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edge of the plant layout, the production methods, and the mauhinery and tooJa 
available and required for the various jobs. 

Accounting Knowledge. The estimator requires a knowledge of cost account- 
ing BO that he may be able to interjDrct cost analysis sheets and cost statements 
and make proper deductions therefrom in using these records for estimating costs. 
He requires a knowledge of general accounting to enable him to determine 
properly the overhead charges which prevail at the time of making estimates. He 
must understand why overhead rates fluctuate and must also understand the 
relation of overhead rates to general production and to increases of cost of mate- 
rials and labor. He must be able to assign relative values to these items and 
determine what amounts are to be used in his cost estimates. 

Engineering Ability. The estimator must have some engineering ability be- 
cause he is constantly confronted with problems of estimating on parts or 
products which have not been manufactured previously and on which regular 
engineering time cannot be spent. As a general rule, however, this refers to simple 
engineering problems and not to those involving stresses and strains, electrical 
characteristics, chemical analysis, etc. The estimator’s engineering ability should 
enable him to determine whether or not future engineering work is necessary 
before proceeding with the cost estimate. 

Production Knowledge. The estimator must have a thorough knowledge of 
the plant layout, production methods, and machinery and tools required and 
available. If a new product comes in for estimating, he should know in all ordinary 
cases where the product is to be made, what processes are necessary for its manu- 
facture, what labor rates will be used, kinds of materials which will be worked 
upon, and what machines and tools are needed and available for its production. 
He should have a knowledge of tools and equipment on hand so as to guard against 
estimating on new tools where old ones may be usable. He should know the 
production capacity of the plant so that he can determine whether or not 
the time allowed for production is sufficient. He should also keep in touch with the 
current production so as to determine if capacity is available in case the order is 
received, and whether it may be necessary to install new equipment or to work 
overtime. 

Economic Information. If the estimator participates to any extent m setting 
jirices, he must keep in touch with the general economic conditions so as to deter- 
mine in his own mind whether or not commodity prices may be expected to rise 
or fall, whether or not the market will absorb a large or small quantity, and 
whether greater sales effort and cxpopscs arc necessary for the distribution of the 
item to be priced. In addition he must determine in advance how much profit can 
be expected over certain periods of time from the sale of the item at either low, 
medium, or high prices. 

If the estimating department is composed of several persons, it may, of course, 
be desirable to employ subordinates who are specialists in various lines of produc- 
tion or specialists in the functions previously mentioned, such as a person familiar 
with general and cost accounting, an engineer and draftsman, and a production 
man. A subordinate staff may be required for clerical, stenographic, and filing 
work. 

PREPARATION OF ESTIMATES. The methods used in the preparation 
of estimates vary from industry to industry and from company to company within 
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an industry. However, pointed out by H. E. Howell (The CPA Handbook, 
Kane, ed.) : 

If what purports to be an estimate (unless for a repetitive item for which accurate 
quantitative data are known) is not prepared from bills of materials, processes, and 
labor operation schedules and forward prices drawn up from sperih cations and blue- 
prints, such an "estimate” is useless except to prove whether an estimator "(piesses 
right or wrong.” 

Data Required for Elstimating. Although the method used may vary from 
situation to situation, the preparation of a cost estimate, as indicated by Lang- 
McFarland-Schiif (Cost Accounting), should be based on: 

1. Complete drawings and sperifirations of the product. 

2. The quantity to be manufactured. 

3. Raw materials and purchased parts required and their expected costs. 

4. List of labor and machine operations to be performed, operation times, and 
rates. 

5 Overhead applicable to product. 

6. Complete data concerning equipment available, its capacity, and its operating 
costs. 

Such a variety of methods is used in preparing estimates that it would be 
impossible to describe them all. As Blocker and Weltmcr (Co'=^t Accounting) put 
it, ^^Even the simplest forms of mental cost calculations arc, in the strict sense of 
the phrase, cost estimates.'^ They go on to point nut that even "the garage 
mechanic who compiles the average cost of grinding the valves on various types 
of cars has an estimate cost plan which, though simple, may be adequate for his 
purposes.” 

Complex Estimate Procedure. Specific plans for preparing the estimate be- 
come increasingly necessary as a particular business enterprise becomes more 
complex. The following procedure is indicative of how some of the more complex 
situations are handled. 

The sales department receives the customers’ inquiries and supplies the neces- 
sary drawings and specifications. After consulting the estimating department, 
they issue a request to the projicr departments for an estimate. The engineering 
department approves the design of the product and si)ecifies the tyjie and usage 
of material. The tool department outlines the process, and lists and firices the 
tools and equipment. The standards department approves the outlined process 
and estimates the direct labor cost. The purchasing department prices the mate- 
rials and speures subquotations on individual items. 

The estimating department coordinates the contributions of the other depart- 
ments to ensure the accomplishment of a sound estimate and fulfilment of the 
customer’s and sales department’s requests. It checks the accuracy and reason- 
ableness of the estimated materials, labor, and tools. It applies the overhead and 
summarizes the factory cost. It is also the responsibility of the estimating depart- 
ment to analyze and justify all the details of the estimate. It must prepare, when 
necessary, breakdowns and special studies to aid the sales department in deter- 
mining, explaining, and selling the quotation. 

FOLLOW-UP OF ESTIMATES. Matz-Curry-Frank (Cost Accounting) 
maintain that fundamentally the usefulness of an estimated cost system depends 
upon the comparison of actual costs with estimated costs. An estimate, therefore, 
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ia not complete unless actual costs are ascertained and compared with the 
estimated costs. Variances between estimated and actual costs must be followed 
up and analyzed to deterniine if : 

1. Actual costs are at fault. 

2. Elstimating data need correction. 


Estimating Cost Systems 

DEFINITION. An cstimatinff cost system is one in which estimated unit 
costs for materials, labor, and manufacturing overhead are used as a basis for: 

1. Rrcording no^ts in tiie books of account. 

2- Comparing such costs with actual costs 

3. Analyzing variation^ between estimated and actual costs. 

As indicated by Lang-^MeFarland-Schiff (Cost Accounting), “Such use of cost 
estimates is essentially a shnrt-eut method designed to obtain some of the benefits 
of rost accounting wi(h a minimum of expense for record keeping.” 

ADVANTAGES OF ESTIMATING COST SYSTEMS. Matz-Curry- 
Frank (Cost Aecounting) point out that even though an estimating cost system is 
not a complete cost system, it nevertheless provides management with: 

1. A unit cost estimated in advance that permits periodic comparison and revision 
if desirable. 

2. An oppoitunily to coiniiarc aelual results with predetermined figures. 

3. A cost of sales figiiri' widmiil (he use of expensive jierpetual invent oiy pro- 
ccduiTs. 

In adflition to providing managcmeiit with useful information at a relatively low 
cost, estiiruiting systems are often used as stepping stones to more complete cost 
systems, such as the standard cost type. In tliis respect Blocker and Weltmer 
(Cost Accounting) state: 

A final advantage th.at can be attributed to the use of estimate co,sis is that it fre- 
quently makes apparent to management the need for a more scientific form of co‘^t 
control and may be the forerunner of standard costs 

DISADVANTAGES OF ESTIMATING SYSTEMS. Costs determined 
by the use of an estimating system are probably never quite correct. Blocker iinil 
Weltmer (Cost Accounting) put it this way: 

The accuracy with wliich the estimates can be compiled will determine the effective- 
ness of the system. If, at the end of the period, variances indicate that the estimates 
are very far below or above the actual production costs, the manager will have been 
using a tool to guide him in his policies that l*? so inaccurate as to be useless and even 
of negative value. 

Under stable conditions and the production of standard products which permit 
accurate calculations of estimated costs, according to Vance (Theory and Tech- 
nique of Cost Accounting), they provide satisfactory results. However, he goes on 
to point out that, “They are limited in that they do not permit detailed analysis 
of variances between Hctiinl ami estimated rests, since they do not include detailed 
actual cost records.” 
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Neuner (Cost Accounting) uses both a positive and negative approach in dis- 
cussing this disadvantage as follows: 

It la true that the cost figures obtained under an estimated cost system are not bo 
accurate or so reliable as those obtained under the historical job order cost method. 
Estimated costa represent a practical method adapted to peculiar business eonditionsi 

i.e., advance sale of goods not yet manufactured. But it should also be remembered 
that not even historical job order costs are absolutely accurate. And the disadvantage 
□f a slight inaccuracy in costs may be greatly outweighted by the advantage of a 
smaller clerical expense in cost keeping. 

accounting procedures under ESTIMATING SYSTEMS. 

Vance (Theory and Technique of Cost Accounting) summarizes in Fig. S the basic 
procedure involved in estimating systems. 

/v\aterial5, Labor, and 

Factory Overhead Work in Process Finished Goods 


^ actual ^ ^ estimated 

I costs 

variance 

adjustment 

Fig. B. Basic flow of accounting data in estimating systems. 

The steps involved in the operation of an estimating system are listed by Vanre 
(Theory and Teplmiquc of Cost Acrouiitiiig) as Follows: 

1. Prepare cost cards for each ])rorhicl, showing its ostiniatnd unit cost. 

2 Charge Work in Process with achi.il I’osts incurred, or alternatu'ely, in llit' case 
of overhead, cost applied for a period. 

3. Credit Work in Proress with the cost of pioihict liirned out, eninpiileil by 
multiplying the units by the e.stimaied unit cos( ns .shown on thr* east rani 

4. Dispose of variances between actual anil estiinaled costs 

Blocker and Wcltmer (Cost Arrounting) indicate that many dilTerent methods 
of accounting for estimated costs arc in use. From the many methofls they 
select the following as being the most logical and practical in application: 

1. A complete system of job order cost accounting, with estimate co.sts carried in 
production orders and accounting records for romparalive and .statistinril pur- 
poses only. 

2. Use of separate Work-in-Pro ee.ss aecounhs for each element of cost for the pur- 
pose of comparing eBtimated and actual co.sts at the end of earh accounting 
period. 

3. Use of a separate Work-in-Process account foi each production dejiartment for 
the purpose of comparing estimated and actual costs at the end of each 
accounting period. 

ESTIMATED COSTS IN JOB ORDER SYSTEMS. A number of manu- 
facturing companies using job order methods consider it advantageous to set up a 
record of the estimated materials, labor, and manufacturing overhead costs on 
each job before starting work on it. They then make a compari.son between the 
estimated and actual costs as the work progresses. 
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Blocker aud Weltmer (Cost Accounting) describe the procedure used by a large 
paper manufacturing concern, which specializes as a paper converter in coating 
and finishing paper stock for labels and wrappers, as follows; 

The cost department is requested to prepare an estimate af the cost of each job beforp 
a price is quoted to a customer. Past experience, cost sheets of similar jobs, and a 
forecast of materials, labor, and overhead costs are the basis for the cost estimate for 
the job in prospect. When the specifications and the job requirements arc recorded 
on a production order to accompany the work through the plant, the estimated costs 
are recorded on the production order so that a comparison can be made between the 
estimated and the actual costs as each stage of the work is completed. Cost variances 
are indicated for materials, labor, and overhead; hence the degree of accuracy with 
which the estimates were made for pricing purposes is apparent. 

A variation of this procedure is to record the total estimates of materials, labor, 
and overhead costs in Materials-in-Process, Labor-in-Process, and Overhead- 
in-Process accounts along with the actual costs. 

SEPARATE WORK-IN-PROCESS ACCOUNTS FOR EACH ELE- 
MENT OF COST. Matz-Curry-Frank (Cost Accounting) indicate that, “An 
estimated cost system that permits comparison of actual costs segregated by cost 
elements with estimated costs similarly classified is most common.” 

The accounting procedure underlying this method is outlined by Blocker and 
Weltmer (Cost Accounting) as follows; 

1. The unit co.sts nf each element of the various products to be manufactured 
during the period are estimated at the beginning of the period. 

2. During the accounting period, the cost estimates are used as a basis for costing 
goods completed; Materials in Process, Labor in Process, Overhead in Proces.s 
are credited, and Finished Goods Ls debited for the estimated cost of products 
completed. 

3. When products are sold during the accounting period, Cost of Goods Sold is 
debited and the Finished Goods account is credited for the estimated cost of 
goods sold. 

4. During the accounting period, the actual cost of materials is recorded in the 
Materials Control account; the actual cost of labor is charged to the Payroll 
Control account; and the actual indirect costs are accumulated in the Overhead 
Control account. 

5. At the end of the accounting period, the actual cost of direct materials con- 
sumed in production, according to materials requisitions, is credited to Mate- 
rials Control and debited to Materials in Process; the actual cost of direct 
labor is credited to the Payroll Control account and debited to Labor in 
Pi ocess; and the actual amount of overhead, including indirect materials and 
labor, is credited to the Overhead Control account and debited to Overhead in 
Process. 

6. As a part of the process of closing the books, it is necessary to evaluate the 
inventory of work in process at estimated cost and to transfer the inventory 
value to a Work-in-Proress Inventory account. 

7. The balances remaining in the Work-in-Process accounts represent the variances 
between actual and estimated costs. The balances are transferred to Materials, 
Labor, and Overhead Variance accounts. 

8. Variances are disposed of by correcting Work-in-Process Inventory, Finished 
Goods Inventory, and Cost of Goods Sold for the amount of the error in the 
cost estimates so that cost records are corrected to actual costs. 

9. At the beginning of the next accounting period, the cost estimates of materials, 
labor, and overhead are revised in accordance with errors localized in the vari- 
ance accounts of the preceding period, due consideration being given to fore- 
casted changes in costs for the ensuing period. 
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Blocker and Weltmer illustrate in Fig. 9 the flow of accounting data when 
separate Work-in-Process accounts are used for each element of cost. 


materials control 


MATERIALS IN PROCESS 



OVERHEAD VARIANCE 




FINISHED GOODS 


Eslimafed cost 
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Fig. 9. Flow chart showing separate account for each element of cost. 


SEPARATE WORK-IN-PROCESS ACCOUNTS FOR EACH PRO- 
DUCTION DEPARTMENT. A variation of the preceding procedure outlined 
is used when separate Work-in -Process accounts are uscmI for each production 
department or operation. The general procedure involved in a system of this 
nature is outlined by Blocker and Weltmer (Cost Accounting) as follows: 

1. Estimates of materials cost, labor cost, and overhead are made for each product 
for each production department. 

2. An account is used for each production department as a medium for costing 
work in process. 

3. The work in process for each department is charged for the total actual cost of 
materials, labor, and overhead costs applicable to production for the period and 
is crediled for the estimated cost of goods romplrt erl, which is transferred to 
Finished Goods. 

4. A physiciil inventory of w’ork in process in each department is taken at 
estimated costs and is cither transferred to a Work-in-Process Inventory ac- 
count or is used as the opening balance of inventory in the department account 
at the beginning of the next accounting perioil. 

5. The balance remaining in each department account is the variance between 
estimated and actual costs of the department. The A'ariance is transferred to a 
variance account for the department. 

6. The variance for each department is prorated over the inventory of work in 
process for the department, Finished Good.s and Cost of Goods Sold; treated as 
a deferred item; or closed to Profit and Loss or to Surplus. 

7. The estimates of materials cost, labor cost, and overhead for each department 
are revised for use during the next accounting period. 
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Blocker and Weltmer illustrate in Fig. 10 the flow of accounting data when 
separate Work-in-Process accounts are used for each production department. 

Matz-Curry-Frank (Cost Accounting), while indicating that this system may 
be an improvement over that in which a separate Work-in-Process account is used 
for each element of cost, maintain that the greater refinement of the system leads 
to greater clerical cost and difficulties. Too much refinement, they emphasize, 
may result in a cost system whose detailed computations and many prorations 
are far removed from any previous notions of simplicity and low cost. 


MTERIALS CONTROL FINISHED GOODS 



Fig. 10. Flow chart showing separate account for each production department. 

VARIANCE OF ACTUAL FROM ESTIMATED COSTS. As indicaterl 
by Blocker and Weltmer (Cost Aerounting), variances present in the Work-in- 
Process account or accounts may lie the result of any of or Lall the following: 

1. Estimates which may have been incorrectly computed. 

2. Seasonal conditions of actual costs and/or produLtion. 

3. Abnormal coiidilinns which aie Ijcynnd the ['Oiilrnl of management. 

DISPOSITION OF VARIANCES UNDER ESTIMATING SYSTEMS. 

Variances between actual and estimated cost may be disposed of by: 

1. Closing tliem to Cost of Goods Sold or to Profit and Loss. 

2. Spreading them over the goods coinpleteil during the period. 

3. Sj)reading them over the cost or the ciuantily of effective production, i.p., over 
the work in process, finished goods, and cost of gnnds sold. 

4. Transferring them to a deferred aecount. often called a Variance Reserve. 

Although strictly accurate adjustments of variances are possible in estimated 
cost systems, Vance (Theory and Terhiiiqiie of Cost Aerounting) indicates that 
the more popular procedure is to close the variances intact to Cost of Goods Sold 
or to Profit and Loss. Cost of Goods Sold is commonly used because the variances 
represent manufacturing costs, and the bulk of manufacturing costs for any con- 
siderable period are in the Cost of Goods Sold account. 
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Closely related to the procedure of closing the variances to Cost of Goods Sold 
IS the process of spreading them over the goods completed during the period. 
This affects Finished Goods as well as Cost of Goods Sold. 

With regard to spreading the variances over the effective production, Vance 
I Theory and Technique of Cost Accounting) states: 

The most perfect disposition of varianros in an estimated cost system, as in the case 
of overhead variance in a job order system, is to recalculate the unit costs of products 
lu which the difference between the actual and the precomputed costa arose, and to 
iidjiist inventory accounts as well as cost of goods sold account. 

According to Neuner (Cost Accounting) this procedure has the effect of correct- 
ing the estimates and adjusting the inventories which will appear on the balance 
.sheet and which will be used to determine the cost of goods sold on the profit and 
lo.ss statement. Spreading of the variances may be effected on the basis of number 
nf units, effective or equivalent, or on the basis of cost values. 

Regarding the use of a deferred account, Lang-McFarland-Schiff (Cost Ac- 
counting) point out: 

Variances may be deferred by setting up a Variance Reserve on the assumption thal 
it will eventually be offset by an opposite variance Variances in cost due to different 
iiumbLTS of working days in a month or seasonal fluctuations in activity may justifj' 
use of this method. However, it is generally used only for monthly or quarterly 
closings, one of the other methods being used at the year’s end. 
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Nature and Advantages of Standard Costs 

NATURE OF STANDARD COSTS. The* nature of standard costs may be 
ili-plosed in part by a definition of that term, but no single definition can cn- 
foinpas-^ all the difTerent meanings that ctist accounting writers attach to the 
\M)ril> standard costs. Better understanding of the t3rpes of standards is 
icliieMMl, therefore, from an examination of underlying assumptions as to price 
level, performance level, and output level. The relationship'! between budgets 
and standard costs also must be examined if the nature of standards is to be 
understood. 

Standard Distribution Costs. Three sections of this Handbook (Setting 
St.uulard Costs, Operation of Standard Costs, and Analysis and Control of Stand- 
ard Cost Variances) ileal with standard posts in general but emphasize their use 
ill manufacturing operations. The distribution function of many firms is equal 
111 iiiiportaiice to the production function, and in some firms it is more important, 
'fo a large extent the discussion in these sections is applicable to the distribution 
11)4 are.a. ^ome significant difTercnces, however, are discussed in The Accountants’ 
Handbook (Wixon, ed.), which points out that distribution standards are more 
di Hi cult to establish than manufacturing standards and apjiarently are Irs^ 
iieiiuently incorporated into the formal accounting records. 

DEFINITIONS. The terms standards, cost standards, standard costs, and 
estimated costs are sometimes used interchangeably, but generally the distinc- 
iioiis discussed in subsequent jiaragraphs are made by cost accounting authorities. 

Standards. Standards are bases for measurement or comparison. Standards 
are established by authority, custom, or general consent as a model or example of 
that which is proper and adequate for a given purpose (Webster’s New Interna- 
tional Dictionary). 

Cost Standards. Cost standards arc scientifically predetermined costs of 
products, cnmponeiits of products, processes, or operations. Cost standards are 
not recorded in the books of account but are used as statistical bases for the 
evaluation of actual performance. 

Standard Costs. Standard costs are scientifically predetermined costs of mate- 
rials, labor, and overhead chargeable to a product or service. The process of 
setting standard costs should include: 

1. A careful selection of materials. 

2. Time and motion studies of operations. 

3. An engineering study of equipment and other manufacturing facilities. 

Standard costs represent a carefully planned method of making a product or 
rendering a service. Standard costs are usually entered in the accounts to facili- 

151 
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tate the evaluation of actual performance. Standard costs and cost standards 
serve substantially the same purposes from the management point of view. From 
the accounting point of view, standard costs in the accounts facilitate bookkeep- 
ing and cost reporting and reduce the expenses thereof. 

Estimated Costs. Estimated costs are costs of products, components, proc- 
esses, or operations compiled before production takes place. Estimated rost> 
usually are compiled by methods which are not so scientific as those used in 
standard costs. Estimated costs may or may not be entered in the accounts. 
(For a detailed discussion, see section on Estimated Costs.) 

TYPES OF STANDARD COSTS. Although there is general agreement that 
standard costs are scientifically predetermined costs, there are many different 
types of standard costs presented or advocated by prominent cost accounting 
writers. Standard costs sometimes are divided into two groups: (1) current 
standards, and (2) basic standards. 

Current standards, in general, reflect what performance should be in the 
period for which the standard is to be used. As will be seen in the pages which 
follow, there are a number of factors involved, and these are not always combined 
in the same way by different individuals who write or speak of current standards. 

Basic standards are described by Vance (Theory and Technique of Cost Ac- 
counting) as “standards that are not changed from year to year unless physical 
features of the process change. The standard cost is not changed as prices and 
labor rates change. The object in maintaining the standard at its original figure 
is to permit calculation of variances that show trends.’’ Basic standards are 
known by a number of different names, including bogey standards, measuring 
stick standards, measurement standards, fixed standards, and static standards. 

The terms ideal, perfection, and normal standards are also used at times. Un- 
fortunately not all writers define the terms in the same way. Involved in the 
definitions of the various types of standards are assumptions as to faetors on 
which the standards should be based, such as: 

1. The price level. 

2. The performance level. 

3. The production level. 

EFFECT OF PRICE LEVEL ASSUMPTIONS. The terms ideal, nor- 
mal, current, anil basic are used to describe standard costs based upon various 
concepts as to the price level which should be used as the "standard.” 

Ideal Standards. With respect to price levels, an ideal standard is one which 
is set on the assunijitinn of the most favorable prices of materials, labor, and 
overhead items. Onee set, they are rarely changed. 

Normal Standards. Normal price level standards Titilizc prices which are ex- 
pected to characterize the average over an entire business cycle. Thus they are 
not revised until the cycle has run its full coim^e. 

Current Standards. Current price level standards are set on the basis of 
prices which are expert ed to obtain for the ensuing accounting period. These 
standards are revised during an accounting period in response to significant 
changes in prices. 

Basic Standards. The price level assumed when basic standards are set is 
usually that expected to be in effect during the first year following the establish- 
ment of the standards. Such standards are not revised in response to later changes 
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in prices, and thus they represent a fixed base analogous to the base upon which 
a price index number is computed. 

effect of performance level assumptions. Implicit in 

the establishment of standard costs i=! a concept of an acceptable level of perfonn- 
■ince. This concept may vary from the ideal down to the average of pa.^'t per- 
tormance. The performance level assumption is frequently called the "tightness" 
of the standard. NAA Research Series No. 11 (NAA Bulletin, vol. 29) distiii- 
iinishes three types of performance standards: the theoretical standard, the 
attainable good performance standard, and the average past performance 
standard. A fourth type, the normal performance standard, is sometimes also 
encountered. 

Theoretical Performance Standard. The theoretical performance standaril i-' 
also called the ideal, or perfection, standard. According to the NAA Research 
Series No. 11, such costs repre=;ent the best performance possible with the eqiii])- 
ment in the plant. The standards may include allowances for re^t period^ and 
])ersonal needs of operators but should not include any allowances for waste, spoil- 
age, or lost time. The standards are set as goals toward which to work to im- 
prove efficiency. It is not expected that such standards will be attained in actual 
operations. 

Attainable Good Performance Standard. The attainable good performance 
standard "does not eliminate all waste, spoilage, lost time, etc., but includes tlu'se 
elements to the extent that management considers them impractical of elimination 
during the time the standard is to be in effect" (NAA Research Series No. 11, NAA 
Bulletin, vol. 29). This standard can be met or suriiassed by actual perforiiianee 
but only if high efficiency is attained. 

Average Past Performance Standard. The average of past performance 
may be selected as the standard for future ])erfurmauee. The same NAA researcli 
^tudy (NAA Research Senes No. 11) points out that methods used in the pa^t 
may be subject to imiirovement and that it may be possible to eliminate some of 
tlie wastes and losses experienced in the past. Also, "since jobs on which perform- 
ance is poor are likely to be more numerous and more extreme than are jobs on 
which performance is exceptionally good, such a standard is usually considerably 
looser than are standards of the precerling types." 

Normal Performance Standard. As in the case of normal prire level stand- 
ards, .a normal performance standard is one set on the basis of performance which 
i'' expected to ehararterize the avercage over a number of future periods. Thn^ it 
could be "tighter” than a stand.ard based on the current concept of attainable 
good pcrforniaiice, or it could be as "loose” as a standard based on average pa^t 
])erformance. Often it will be between the two extremes. 

EFFECT OF OUTPUT LEVEL ASSUMPTIONS. Four types of stand- 
ards may be distinguished on the basis of the underlying concept of level of out- 
]mt. The concept may be one of a theoretical level of output, a practical level, 
a normal level, or an expected level. 

Theoretical Standard. The theoretical capacity of a plant may be used as a 
basis for the setting of standards. Such standards could be attained for short 
periods under the most favorable circumstances but are almost impossible of 
attainment over longer periods. 

Practical Standard. A standard based on the "practical" output level is closely 
akin to an attainable good performanre standard. It represents the level of out- 
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put attainable by a plant operating efficiently as to product design and methods 
of manufacture under current conditions. Such a standard includes allowances 
for inefficiencies and wastes considered to be unavoidable under existing condi- 
tions. Therefore operation of a plant at a level less than ''practical’’ indicates the 
presence of avoidable inefficiency or the failure of the sales department to secure 
sufficient sales orders to require utilization of available capacity. 

Normal Standard. The normal level of output of a plant is an average of 
expected seasonal and cyclical high and low outputs. Neuner (Cost Accounting) 
emphasizes that many of the variations from a normal output level standard arc* 
beyond the control of an individual firm and are therefore of little significance in 
controlling cost variations; however, they do serve to isolate the effects of the 
business cycle on costs. 

Expected' Standard. The expected sales volume for the forthcoming period, 
adjusted for desired changes in inventory position, determines the expected out- 
put of a plant for the forthcoming period. This output level may be used in 
setting the standard costs. Variations from such stanilards may merely indicate 
operation at a level of output other than that expected, or they may indicate 
wastes and losses. 

INTERRELATIONSHIPS AMONG ASSUMPTIONS. Types of stand- 
ard costs described by prominent writers generally represent some intermingling 
of the price level, the performance level, and the output level assumptions dis- 
tinguished in the preceding paragraphs. Moreover, the same type-name may be 
used by two or more authors with two or more meanings. For example, a current 
standard to Schlatter and Schlatter (Co.^t Accounting) is based on attainable good 
performance, practical capacity, and current iirice levels, whereas a current 
standard to Neuner (Cost Accounting) is based apparently on expected actual 
performance, expected OTitjuit, and current price levels. In addition, Gillespie 
(Accounting Procedure for Standard Costs) presents a detailed classification of 
materials, labor, and burden standards, all under the heading of "current” 
standards. 

Types of standards presented by various authors also may involve an inter- 
mingling of assumptions in the sense that materials, labor, and burden stand- 
ards may be on different ba.^es. Thu<, Matz-Curry-Frank (Gust Aenountingl 
state: "A normal standard is njqilicable ehiefly to the iirobleiii of overhead al)- 
sorption because of the division of overhead into fixed and variable elements. 
Materials and labor standards are generally set upon the basis of cxjicctcd per- 
formance.” 

ECONOMIC STANDARD COSTS. This is a term used by Vance (Theory 
and Technique of Cost Accounting) to describe a type of cost "set by dialuetiiur 
a desired profit margin from the selling price of the product.” It is therefore a 
measure of profit achievement and, unlike other standard costs, is not built up b^ 
determining the proper amount for each element of cost. 

RELATIONSHIP BETWEEN BUDGETS AND STANDARD COSTS. 

Both budgets and standard costs represent attempts to determine costs in ad- 
vance. 

Points of Similarity. According to Henrici (Standard Costs for Manufactur- 
ing) in addition to the relationship mentioned before, both budgets and standard 
costs "consider departmental expenses according to accounts. Both assume that 
costs are controllable along fixed lines of supervision and responsibility. Both re- 
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quire the issuance of periodic comparative cost reports. Both require the meaBure- 
ment of costs as related to some other variable, such as pieces, standard hours, etc.” 

Points of Difference. Henrici lists four differences between budgets and 
standard costs: 

1. Budgets are statements of expected cost; standards show what costs could be 
if desirable performance w'as attained. 

2. Budgets emphasize cost levels which should not be exceeded; standards em- 
l)hasize the levels to which coats should be reduced. 

3 Budgets are customarily set for all departments in the company, from sales 
to manufacturing; standards are frequently set for manufacturing costs only 

4 Any marked variances from standards should be investigated; budget savings 
need not be investigated. 

With the exception of the last point, there is general agreement among writers as 
to the similarities and differences between standard posts and budgets. Some 
acrountant.s recnmnieml investigating favorable as well as unfavorable budget 
variances, particularly where the favorable variance is large. 

Use of Standards for Budgeting. IMatz-Ciirry-Fraiik (Cost Aecniinting) say, 

‘ Standards are almost indispensable to the work of establishing and operating a 
Inidget.” An NAA research study (NAA Research Series No. 11, NAA Bulletin, 
vol. 29) points out that standard costs are especially valuable in developing the 
cost side of the budget "because they provide a reliable and convenient source of 
data for converting the budgeted production schedule into requirements for raw 
niiiterials, labor, and services.” Further, the use of standard posts rather than 
ictual costs in budget preparation saves much analysis and adjustment, par- 
ticularly when the budget calls for extensive changes in product volume or prod- 
uct mixture over the volume or mixture exjierienced when actual costs were 
arcumulatecl. When the ‘‘tightness” of the standards differs from that desired in 
the budget, forecasts of variances may be included in the budget as adjustment 
items to make the budget a realistic picture of expected operations as well a^ 
'tandaril performance. 

Hei'^er (Budgeting — Principles and Practice) demonstrates the relationship be- 
tween the budgeting and the control functions of standards in commenting that: 

While the fnircnst budget ih ba.'^eil on the purchase of specified quantities of mate- 
rial at standiiirl prices and the Uhc of stamlard quantities required for specified pro- 
durtinn, the price and quantity unit standards permit a measurement of performance 
even though the fnrerast pui chases and production are not achieved. A failure to 
make the quantities of material purchased conform with the budget is significant for 
the puriioses of financial budgi'tmg, but for the puriioses of cost control the essential 
factor is the meeting of the inicc standard in the case of the purchases actually made. 
Similarly, a failure to ]>rDihice 'scheduled quantities of jiroducts may have a serious 
effect on the ovei-all plans, lull, again for cusL control purposes, it is the amount ol 
material used in the actual pioJuclion which counts. 

GENERAL ADVANTAGES OF STANDARD COSTS. The advantage^ 
nf standard costs may be summarized in a phra'^e: they facilitate the performance 
of managerial functions. Five functions of management in which standard costs 
may be of as^i'^'tance are: (1) planning, (2) coordination, (3) organization, (4) 
motivation, and (5) control. 

Planning. The usefulness of standard costs as a control device is frequently 
stressed, but the process of setting standards also can be* of prime assistance to 
management in the performance of its planning function. Management planningi 
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according to Heckert and Willson (Business Budgeting and Control) means basing 
action upon thorough investigation, study, and research. The setting of stand- 
ards requires thorough investigation, study, and research concerning all factors of 
cost and expense. The brnefit of such a study is emphasized by Vance (Theory 
and Technique of Cost Accounting) who states, 'Treparation of standards in- 
voJves a scrutiny of the operations that often discloses inefficiencies even though 
no further use of the standard cost is made.'^ In addition the scrutiny of product 
lines and methods of manufacture that are requisite to setting standards fo^cp^ 
management to plan for efficient and economical operations. 

Coordination. The term “coordination” describes the function of making all 
elements of the business organization strive toward a common goal and subordi- 
nate individual aims to the common good. Bennett (Standard Costs: How Thev 
Serve Modern Management) describes standard costs as integrating management, 
engineering, and accounting thinking. He explains, “Management must determine 
the volume level to be adopted and the set of circumstances to be assumed. The 
engineer's job is to set the standards within the framework of management’s pre- 
scription. The accountant’s job is to show how these standards compared with the 
actual results and why there were differences.” In a larger sense, the setting of 
acceptable standards for all factors of cost involves defining goals and explaining 
to all concerned their roles in the attainment of the goals. 

Organization. Keller (Management Accounting for Profit Control) observes 
that if standards are to be used effectnTly as tools for control, they must be 
established for cost centers according to the concept of cost responsibility. II 
the organization of a plant does not provide for clearly defined lines of respon- 
sibility and authority, these weaknesses should be di-sclosed in the iirocess of 
e.«tablishing a standard cost system. 

Motivation. Since the days of Frederick W. Taylor it has been axiomatic that 
iiulividiials arc more inclined to do an acceptable job if they have a clear idea of 
what constitutes an accejitable job. The setting of standards, particularly attain- 
able good performance stamlards, may be a considerable motivational aid. Roe 
(NAA Bulletin, vol. 86) notes that “Men arc more willing to be judged against 
such standards,” and that under such standards, “. . . a man is les*^ likely to 
'pass-the-buck’ for his own deficiencies.” 

Control. “Control” describes that function of management which has to do 
with guiding all parts of the organization along paths which the owncr> or man- 
agers have determined should be followed. Heiirici (Standard Costs for Manil- 
la cturing) ciiipha.sizes that the survival of a business depends upon continued 
sales at a continued profit, that “too frequently” the management cannot control 
prices, and that therefore its only recourse is to control costs. Co=:ts, Henrici 
states, cannot be controlled unless they are understood, and the setting of stand- 
ards is the route to the understanding nf costs. Many authors point out that the 
primary usefulness of a standard cost system is to facilitate control through the 
comparison of actual costs with standard costs; control is achieved by the action 
of management resulting from the invE\stigation of variances between actual and 
st.nndaril costs. (See section on Analysis and Control of Standard Cost Vari- 
.inces.) 

SPECIFIC ADVANTAGES OF STANDARD COSTS. There are many 
specific advantages of a standard cost sj’stem over a historical cost system, in 
addition to the general advantages discussed in preceding paragraphs. Some of 



NATURE AND ADVANTAGES 


lB-7 


those frequently mentioned are aid to: (1) inventory costing, (2) product pricing, 
(3) clerical record keeping and clerical cost reduction, and (4) cost reporting. 

Aid to Inventory Costing. An NAA research report (NAA Research Series 
No. 13, NAA Bulletin, vol. 29) indicates that of 72 companies studied, 68 enter 
standard costs on their books to some extent, and G3 enter standards for all ele- 
ments of manufacturing cost. The NAA study shows that approximately three- 
fniirths of the companies carry raw materials at standard cost, and that most of 
the companies carry finished goods and cost of sales at standard. Work-in- 
process accounts are usually charged for materials, labor, and overhead on a 
full standard basis. Under the typical accounting system studied by the NAA, the 
difference between actual costs and standard costs is found in variance accounts. 
The number and types of variance accounts depend upon management’s desires 
for information and the accountant’s intended treatment of the account balances. 
According to the study, the customary disposition of the variances is to charge 
them against the income of the period in which the variance arises and to report 
inventories at standard in the financial statements. The report (NAA Research 
Series No. 13) concludes that, “This reasoning seems to require standards which 
are current and attainable. Changes in external factors such ns prices or changes 
in methods and performance efficiency which are made or accepted by manage- 
ment require revision of standards using in costing.” 

Aid to Product Pricing. Many firms have little control over the prices they 
receive for their products or services, yet wherever possible, of course, the attempt 

made to obtain prices in excess of cost. Furnishing the cost information is a 
function of the accounting department. NAA Rehparch Series No. 14 (NAA 
Bulletin, vol. 30) reports that 62 of G7 companies studied make use of standard 
costs in product pricing. For companies having standard products produccil 
for stock and listed in catalogs, the NAA report distinguishes four groups in re- 
spect to cost figures supplied to pricing executives: 

1. Companies which supply pricing executives with standard costs without appli- 
cation of any adjustments to the standards. These companies use currciit 
standards brought up to date each lime a catalog appears. 

2. Companies in which costs supplied to the pricing executives are stanflard eost.^ 
adjusted by the ratio of actual co.st to standard cost as shown by the variance 
arcDunts. These companies use purrent standards revised annually. 

3. Companies which use current niaiket prices for materials, and in a few cases 
for labor, together with standard co^ts foi other elements of product cost when 
preparing pricing costs. These cniiij)anii\s have materials standards, but use 
current prices because niaierial.'s cost is such a large element of their total costs, 
and their materials costs fluctuate fi eipiently. 

4. Companies which adjust their «tanilar(l posts to reflect actual costs which are 
anticipated during the period for which prices are to be in effect. 

For roniiiaiiies which pruduce to cn.'^lomers’ specification.':, the NAA study 
found that costs supplied to pricing executives repre.sTiited a compilation of 
detailed current standards. Roe (NAA Bulletin, vol. 3G) states that a similar 
]]rocBss is used in the steel industry to develop price recommendations for possible 
new products. 

Aid to Clerical Record Keeping and Cost Reduction. In addition to control, 
most authors mention as an advantage of standard cost systems that their installa- 
tion tends to reduce clerical labor and expense. Neuner (Cost Accounting) show.^ 
how this results: "Materials requisitions, labor time tickets, cost sheets, and 



15 B 


SETTING STANDARD COSTS 


operating instructions can be prepared on standard printed forms for use in cost- 
ing any such production order, since all production orders for a given product will 
be identical.” These simplifications are, of cour&e, of much greater significance in 
job order production than in continuous process production. Under either 
type of production, stock ledger keeping can be greatly simplified under a stand- 
ard cost system because only quantities need be accounted for in the stock ledger. 

Obviously some of the clerical time and expense saved through bookkeepin|T 
‘simplification is offset by time spent in deriving standards and keeping them cur- 
rent. The major saving usually effected through use of standard costs is the result 
of action taken to correct inefficiencies and wa.sfps disclosed when standards are 
set and when variances from standards are investigated. 

Aid to Cost Reporting. From the management viewpoint, actual costs are 
not so significant as the variances of actual costs from scientifically predetermined 
costs. A .4andard cost accounting system facilitates the timely reporting of such 
variances inasmuch as many of the variances are disclosed currently through the 
mechanics of the bookkeeping system. 

Direct Materials Standards 

PREREQUISITES TO SETTING STANDARD COSTS FOR MATE- 
RIALS. Before a standard cost system can be established, both physical stand- 
ards and price standards must be set for inateriaN. Physical control over 
materials, product study, and basic data arc prerequisites to the setting of mate- 
rials standards. (See section on Materials for a general di‘‘Cus.sion of iiiatorials.) 

Physical Control over Materials. EstablL^hmcnt of a standard cost system 
jiresupposes the exhteiice of adequate jihysical control over the procchscs of pro- 
curing, storing, issuing, and handling of materials from the time a request to 
purchase is initiated until the fmiahed goods are shipped to a customer. This con- 
trol comprehends: 

1. Accurate budgeting of materials needs 

2. A proper purchasing routine. 

3. Supervision of incoming shipments and deliveries by a capable tiaflic expeit 

4. Facilities for receiving and storing incoming materials. 

5. Control of materials issued from stores by use of propeily authorized reiiui- 
sitions. 

6. A method for identifying and controlling the location of materials in process 

7. Proper storage and shiiunent of finished goods. 

Without systematic and cnrcfiil handling of all these activities, it i'^ nut possible 
to obtain sufficiently dependable cos't reports to justify their collection and suni- 
marization, for it is plain that managerial control cannot be exercised over buying 
and ii.^^ing materials unless the executives re.'^ponsible have definite and accurate 
information about what is being done. 

Product Study. Before standard costs can be set, definite knowledge concern- 
ing the product must be available. For a concern that makes only a narrowly 
limited line of products subject to little variation, this problem is virtually solved 
in advance; but for a producer of a wide and perhaps continually changing 
variety of goods, items to be manufactured during the coming period should be 
listed, and complete manufacturing specifications should be procured. When 
the plant works largely or wholly upon a product produced to customers' orders 
and when the same design may seldom be used a second time, it is still possible to 
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classify the product into general types and to find ways in which the special 
orders are alike. Many parts and subassemblies used in these special jobs may bo 
standard or interchangeable. However, w’here diversity is present in a very large 
measure (as in building construction), the drawings and specifications for each 
order supply basic data, and therefore new standards must be set for each con- 
struction order received. 

Basic Data. Successful standard cost methods require standardization of prod- 
uct design, operating policies, production routines, and clerical routines, as well 
as standardization of costs. 

Certain basic data must be compiled before the actual setting of cost standards 
ran be undertaken. Such compilations usually require the services of various 
technical staffs sueh as the design engineers, chemists, production engineers, and 
time and motion study engineers, in addition to those of the accounting depart- 
ment itself. 

The engineering and production departments should record all pertinent 
farts with regard to the kind and quality of raw materials and “findings” to be 
carried in stock; the kind, quality, and quantity of raw materials to be used for 
^perific parts; the method and sequence of processing; part description and 
quantity requirements in assemblies; assembly labor methods and routines; mate- 
rial specifications or bills of material for final assembly or erection; and erection 
Ijbor instructions. 

PHYSICAL STANDARDS FOR MATERIALS. Physical standards for 
materials are based upon determinations of kind and quality sjiecifications, quan- 
tity specifications, drawings, assembly specifications and bills of materials, and 
^lioilagc factors. 

Kind and Quality Specifications. Both the quantity used of raw materials 
.111(1 the price paid for them often depend upon the kind and quality of the mate- 
naK. Therefore specifieations should be set for the kind and quality of each raw 
material or purchased jiart which is used in the manufacture of a product. Pid- 
hiig kind and cjiiality specifications is ordinarily the task of the engineering 
department or the product control laboratory. Quality specifications incliuh* 
rerjuired iiliy.sieal or chemical characteristics of the material, or both, as ajipro- 
priate. Such factors as density, consistency, tensile strength, thickness, moisture 
content, degree of jmrity, and allowable content of imjmrities must be determined 
in advance. Where alternative kinds and qualities of materials may be usi'd in 
the product, the most economical alternative must be determined. The ino.st 
economical may not be the one with the lowest purchase price when consideration 
i-^' given to sueh factors as ease of handling, spoilage, and assured supply. Indirect 
materials, or siijiplies, should be given the same sort of examination in order to 
disclose present and iiotenlial wa^te^ and ineffirieiicies in their usage :ind piir- 
cliase. 

Standardization Savings. Even though the process of scientific fart finding 
may be lengthy and quite expensive, as it is in a large plant making a diversified 
line of products, potential economies discovered from this work alone often 
return the costs of the program. 

A marhinn tool plant was producing a standard marhinc whirh contained approx- 
imately 25 miscellaneous shafts in its various as.spmblips. .Some were forgpd, while 
nthnrs were made from steel shafting which varied from % to 1 inch in diameter. 
Machining was intricate with varying diameters to suit ten or more bearing diameters 
and gear or sprocket hub sizes. Complete redesigning of this machine resulted in 
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.'idoption of a .single size of shafting, namely, %-inch diameter. It was found that old 
.shafts of more than %-inch diameter were larger than required for sound engineering 
practice, and that smaller shafts could be increased in size with no deleterious effect 
on machine operation. All gear and sprocket hubs were standardized at slightly under 
%-inch bore. All bearings were standardized at the same inside diameter. This 
standardization made it possible for this concern to use straight, uniform diameter 
shafts throughout the entire machine. Intricate and costly lathe and grinder opera- 
tions were replaced by cheap machining of all shafts on centerless grinders. Machine 
and equipment requirements were materially reduced. Number of kinds and sizes of 
raw materials neeilcd for production of shafts and bearings was reduced by more than 
75 percent and investment in raw materials was reduced accordingly. This illustratiw 
a portion of savings which resulted from redesigning of this machine. Similar stand- 
ardization and economics were effected throughout. As a result the selling price of 
machines was reduced by more than 60 percent and the potential market more than 
trebled. 

Raw materials inventories can be materially reduced if the engineering depart- 
ment prepares standard materials lists which can be used by designers in 
development of now parts and products. Additions to such lists should be pro- 
hibited unless approved by the chief engineer. Examples of such lists are shown 
in Fig. 1. 
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Fig. 1. Standard raw materials lists. 


An analy.sis of <ize^ and kinds of raw materials carried in stock by most con- 
I'l'ins u.^ually disci o>es many items which could readily be eliminated by .^ub.'^titut- 
mg other materials which are standard. Such elimination should greatly reduce 
the number nt items carnial, as well as reduce the amount invested in Mich raw 
miiterials. 

Another class of inventory whii-h frequently is found to he unnecessarily large 
irt that of so-called findings and standard hardware. A metal manufacturing 
plant uses such items as machine bolts, cajiscrews, punched washers, cotter pins, 
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taper pins, and many other similar items. Clothing and other allied industries 
use such items as thread, buttons, and binding tape. ]\Iost industries have some 
finiilar class of inventory materials. If inventories have been built up with little 
attention to this subject, the engineering department should be required to stand- 
irdize on a limited number of types and sizes and all little used types and sizes 
-hould be eliminated. Standard items should then be tabulated or charted for use 
uf designers, the factory, and accounting department. A chart of this kind is 
illustrated in Fig. 2. 
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Figs. 1 and 2 serve the double purpose of aiding in standardization and sim- 
plification of inventories and as a guide and specification for the accountant in 
setting standards for such materials and parts. 

Materials Quantity Specifications. In his discussion of materials quantity 
standards, Bennett (Standard Costs: How They Serve Modern Management) 
distinguishes three broad classes of industry: 

1. Formula-product companies. 

2. NomL^sembly-prodiict companies. 

3. Assembly-product companies. 

Materials quantity siiecifications in formula-product companies come from 
the formulas established by the laboratory, engineering department, manufactur- 
ing department, or other responsible office. Bennett points out that the formulas 
are often secret but that they must be disclosed to the cost accountants, since 
there is no other way to establish valid standards as to materials usage. He uses 
a textile mill in illustrating this type. 

Bennett defines nonassembly-product companies as '‘those companies which 
convert a unit of raw material into a finished product without essential change in 
the material other than the manufacturing processing." lie gives a tannery as an 
examjde. In such instances, materials quantity specifications must take into 
account allowances for processing losses. Shrinkage and spoilage arc discussed 
under Spoilage in this section. 

According to Bennett, assembly-product companies "are in reality producing 
many finished products, for each part is in itself a finished unit although not 
usually a salable iiroduct.” Most woodworking and metalworking plants can be 
put in this classification. Standard materials quantities will be determined for 
each part, generally from the engineering department. Blueprints and other 
drawings are usually the most acriirate soiiree of data. Allowances must be made 
for waste if the drawings show only the finished dimensions. 

Drawings. Raw materials such as sheets, rods, bars, shafting, and standard 
shapes of steel, hras>, copper, nickel, aluminum, and other metals; lumber; 
cotton, wool, rayon, burlai), and silk fabrics; and other similar standard materiab 
of all kinds can be adequately de^eribpd on records such as tho^e illustrated in 
Fig. 1. Purchased fabricated parts which are standard in design and can lie 
purchased in the oiien imirket, if available in various sizes, can be satisfactorily 
described on standard part.- charts such as that illustrated in Fig. 2. 

Most manufaeturing concerns, how’^ever, produce many fabricated parts from 
standard raw' materials nr from special castings and forgings made from dies and 
patterns of their own and often assemble parts for their products. All 

special jiarls of this nature should be fully illustrated on drawings produced by 
the engineering department. Such drawings shoidd leave nothing to the imagina- 
tion of the workmen and .--hnuld show not only finished dimensions but also a 
I'omplete descriiition of r:nv material from which parts are to be made. The 
engineer wdio designs i\ \K\vt should know the kind, quality, size, and amount of 
material wdiich will be u.^eil, so that he may bear full responsibility for the most 
economical use of materiaN'. Standard raw materials lists (Fig. 1) should be 
referred to in determination of raw' materials to be u.scd, to avoid addition of new' 
items to inventories if a satisfactory size of material is already carried. 

Fig. 7 illustrates the type of drawings described above for the blower sub- 
assembly of a heater. Such drawings provide a description of the part, state part 
number or symbol used for identification, specify kind of material to be used, and 
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specify labor operations necessary to convert raw material to finished part or 
to assemble the parts. The technical blueprints may be supplemented with route 
sheets as illustrated in Fig. 6. These route sheets serve the dual purpose of 
setting up a permanent record of required processing, together with a record of 
tools needed; and also, when job number and quantity have been inserted, they 
are used ns production orders. 
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Fig. 3. Drawing and standard layout chart. 


If the blanking operation is performed by hand or with tools which allow some 
latitude in spacing of blanks, it is frequently found dcMrable to add layout data 
to drawings which will assure the most economical .^ize of material and a mini- 
mum of scrap and trimming waste. Fig. 3 illii'-tratcs a layout drawing used in 
connection with an odd-shaped part which requires special layout instructions. A 
careful analysis shows that the layout illustrated will result in a clipping loss of 
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90 pounds per 100 pieces produced, which is 59% of the gross metal required. 
If 19-inch wide brass were used with blanks staggered and at a slight angle in a 
vertical position instead of the horizontal position shown in Fig. 3, the clipping 
loss could be reduced to 58 pounds per 100 pieces produced, which is only 48% 
of the gross weight required. 

An analysis of net cost per 100 blanks using several possible sizes: 


Sheet 

Size 

Weight 

per 

Sheet 

Pieces 

Pro- 

duced 

Price 

per 

Pound 

Cost 

per 

Blank 

Percent 

Scrap 

Scrap 

Value 

Net Cost 
per 
Piece 

3¥j X 60 

8.02 

3 

50.19 

S0.5033 

76 

S0.1632 

$0.3401 

4x60 

.9.17 

6 

.19 

.2007 

59 

.0720 

.2187 

6x60 

13.75 

6 

.19 

.4351 

72 

.1328 

.3023 

17x60 

38.96 

25 

.24 

.3744 

60 

.0744 

.3000 

19x60 

43.55 

36 

.26 

.3146 

48 

.0464 

.2682 

A workman or 

foreman 

who does not, and need not, 

know the 

cost of raw 

materials would probably 

select lO-inch stock 

as most 

suitable to 

use, which 


would result in a rust increase of 23% over the minimum cost obtained w^hen 
4-inch stock is used, as Miggested in Fig. 3. 

Assembly Specifications and Bills of Materials. Assembled products require 
further engineering data in the form of assembly specifications or bills of mate- 
rials. The form of such specifications may var}" widelj^ to meet the needs of each 
individual case. Often the finished product is divided into subassemblies and 
part groups with separate specifications for each subassembly or group. This 
method may be used to advantage b}^ firms producing products to customers' 
orders, if the produces produced have many common subassemblies and part 
groups. The standard cost of each order may be built up from the standard costs 
of its components. 

The bill of materials for the parts for a heater is shown in Fig. 4. This bill of 
materials indicates the usage, part numbers, ami descriiition of each component 
l)art or subassembly, and whether the part is to be ]Uirch:i-pd or made. For each 
manufactured part there must be an additional bill of materials. Fig. 5, the bill for 
blower assembly ‘^0-700177,’' shows the jiarts making up this subassembly, the 
materials required for each part, the layout of each part, and all other pertinent 
details. 

Each bill of materials for a manufactured part or subassembly is accompanied 
by complete drawings and by an operation layout or route sheet giving the 
labor instructions. Fig. 0 .-hows the operation layout for the blower assembly 
No. “G-700177,” the number of which relates to a drawing (Fig. 7). 

Spoilage. Spoilage is a general term often iiseil to include all types of losses 
which occur in the storage, handling, and processing of materials. Lang-McFar- 
land-Schiff (Cost Accounting) use the term shrinkage to describe losses such as 
the loss of weight in the curing of meats, the term scrap to describe a by-product 
of little or no value, and the term wastage to describe the spoilage of materials 
resulting from inaccurate or careless work. 

When loss takes place in stored materials (from leakage, evaporation, de- 
terioration, etc.), the price at which materials are charged to the in-process 
account may be raised enough to cover the amount of the loss, or an expense 
account may be charged. Lang-McFarland-Schiff cite the example of a plastic 
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BILL OF MATERIAL 
PARTS 

Model 940B12 


Indent 

and 

Usage 



Part No. Description 


940B12 Heater 

1B672 Screw 

76704 Nut 

484955 Strip 

404986 Clamp 

406002 Ring '*0” 

406003 Washer Exhaust 

40 62 30 Extension Exhaust 

40 7130 Rivet 

407274 Screw 

487203 Nut 

400066 Screw 

G489619 Heater Comb. 

7220 Nut 

10672 Screw 

76704 Nut 

7 9372 Lockwasher 

79990 Screw 

91426 Coupling 

91427 Sleeve 

170911 Screw 

473455 Grommet 

473000 Plug 

474940 Cable. Knit 

475005 Lockwasher 

475067 Gasket. Igniter 

475127 Grommet 

475310 Elbow 

G404O46 Wheel Assy. 

471036 Screw 

475062 Hub, Blower Wheel 

405203 Washer 

405345 Wheel Blower 

G474942 Igniter Assy. 

7220 Nut 

91419 Insulator 

94077 Insulator 

105161 Washer 

475151 Insulator 

G700022 Housing Assy. 

94076 Wire Connector 

700021 , Housing Igniter 


G700177 Blower Assy. _ 


Purchase 

Make 


Fig. 4. Assembly bill of materials. 
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Fig. 5. Subassembly bill of materials. 
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Fig* 6 Subassembly operation layout or route sheet 
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molding company which adjusted the purchase price of molding powder from 
20 rents a pound to 20.408 cents a pound to compensate for a standard loss of 
2 percent of the powder from adherence to containers, spillage, and shrinkage in 
storage. 

When loss takes plane while materials are in process, allowance is usually made 
in the materials usage standard. Alternatively this allowance is sometimes set 
up as a separate item on the standard cost sheet or included in the overhead 
budget, arenrding to a research study by the NAA (NAA Research Series No. 12, 
NAA bulletin, vol. 29). 

Wherever the spoilage allowance is included, there is general agreement that 
it LS’houId reflect only those losses considered unavoidable under the conditions 
assumed when setting the standards. These unavoidable losses are called normal 
spoilage. The inclusion of an allowance for normal spoilage in the standards 
permits avoidable or abnormal spoilage to be disclosed through comparison of 
actual materials usage with the standard. 

The concepts of normal ami abnormal spoilage are interrelated wdth the con- 
cept of the level of performance to be reflected in the standard. The tighter the 
performance standard, the smaller the allowance for spoilage. In general, the 
allowance may be based on past experience, test runs, or engineering or laboratory 
computations, as is true for the quantity standard. 

Not only the standards but also the standard cost accounting are affected by 
the existence of spoilage. Adequate records of excess material withdrawals, 
spoiled work, and scrap production must be kept in order that cost variances may 
be explained and traced to their ^ources. These records should always name the 
person responsible in the organization. Various methofls have been worked out 
for giving emphasis to the element of loss involved while preparing the basic 
record for accounting iiurposes. For exainjde, when material in excess of the 
standard quantity allowed is withdrawn, a so-called excess materials requisition 
may be requireil. This inimeilialely brings to the attention of the foreman the 
fact that his profluclion renter is incurring an unfavorable cost variance and may 
stimulate him to seek a way to save materials. 

When adetjuate materials usage standarils are in effect, control over materials 
losses, wastes, and sjjoilages is facilitateil because any varianee from what has 
been ileterniined to be a proper figure can be trared to its source. If it is due to 
faulty ec|uipnient, this ran be rejiaired; if due to careless nr improper use, pre'^siire 
can be brought to bear u]ion the person rcsjionsible; or if due to causes over 
which the rf)rnpany larks conlrol (.«uch a.'^ inai)ility to obtain the proper grarle of 
materials or the lack of skilled worker>), the amount of loss from s\ieh eontlitioiis 
is at least pointeil out in clear fashion. 

MATERIALS PRICE STANDARDS. Setting materials price staiidarib 
calls for the fixing of a standard unit cost for each kinil of material or jnirchased 
part used; the result is a list or catalog of standard materials prices. Pricing the 
standard materials specifications depends upon the concept of price level to be 
reflected in the standard. 

Kinds of Price Standards. Neuner (Cost Accounting) reports that three 
types of standards for materials prices or costs are in use: 

1. Current or expected price standards are the most desirable and effective. When 
tlir.'^c are used, the purchasing [Inpartinent supposed to be able to determine in 
advance, either by long-time commitments or able forecasting, what the expected 
actual costs are to be during the ensuing accounting period. The accuracy of these 
price standards is a measure of the efficiency of the purchasing department. One 
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well-known manufacturer sets these standards in November of each year for the 
following year. The price standards are not changed, once they arc set, until the 
following year, when they may again he revised. In other w'ords the price standards 
are used for one entire year before any possible revision. In this firm the purchasing 
department is held strictly accountable for any variances. 

2. Normal price standards are more in the line of statistical or average price 
standards for materials. Usually these are not recowlcil on the book.s because the 
prices cover a period of years, allowing for seasonal variations and long-term trends. 
Under such conditions inventories of materials, work in prnce.ss, and finished goods 
Diu&t be leased upon the actual, not standard, costs for materials. 

3. Fixed price standards are usually part of tlie system which uses basic or bogey 
standiiids. Once the prices have been set for materials, these are used as the sland- 
jirds as long as that j)rDdurt is being manufactured. Variances may bp indicated on a 
basis similar to the use of intlex mimbcis. Here again inventories of materials, 
woik in process, and finished goods must be based upon the [ictual cost, not the 
standard cost, of the materials, since the variances are not indicative of cunenl 
practices but of a trend over a long period of lime. 

Setting and Reviewing Price Standards. When current nr expected price 
standards are in use, Neuner (Cost Accounting) says, standard costs for materials 
may be set as follows; 

1. Through prices agreed upon in long-term purchase contracts, usually sufficient 
to take care of the manufacturing requirements for three to six months in the 
future. 

2. Through use of a statistical forecasting group either within or without the 
business organization. This group will attempt to forecast probable prices 
during the coming period. 

3. Through the computation of the weighted average of purchase prices on the 
most recent purchase orders, or 

4. Through the use of the median price paid on recent orders. 

5. Through the use of arbitrary estimates based ui)on knowledge and experience 
in this type of business. 

Most of the 72 eompanies interviewed in an NAA field study (NA.\ Research 
Series No. 12, NAA Bulletin, vol. 29) made the report that they base their matr^- 
rials price standards on either a forecast of the actual price antieiiiated during 
the period that the standards will be in effect or on the actual price prevailing 
at the time the standards are set. The majority of the companies interviewed 
used current material price standards and reviewed and revised the stamlards 
annually, although a significant portion of them reviewed and revised them more 
frequently. Materials price standards are set by the cost or accounting depart- 
ment in 24 of the 62 companies replying to that question of the NAA survey, by 
the purchasing department in 12 companies, by the cost and purchasing depart- 
ments together in 14 companies, and in miscellaneous other departments in 12 
companies. 

Items Included in Materials Price. Blocker and Weltmer (Cost Accounting) 
reconunend that the standard cost of materials include the price jiaid to the 
vendor after deducting both trade and purchase discounts, “to which should be 
added freight charges, cartage, receiving and testing costs, insurance, and storage 
charges.'* They also say: “While impractical in many concerns, it seems logical 
to include the cost of maintaining the purchasing department as a cost of mate- 
rials. In other words, the price of the material should include all costs incurred 
up to the time the material is ready to be put into the manufacturing process.*' 

Even if it is not practical to consider all such items in establishing a standard 
price for materials, serious study must be given to purchasing, handling, and 
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Storing procedures to determine whether they are the most effective possible. 
The studies should result in the determination of the most economical quantities 
to purchase, the best methods of obtaining delivery at the lowest cost, and the 
most economical methods of storage and in-plant materials handling. 

An example of disclosure of faulty purchasing techniques through use of mate- 
rials price standards is given by Taylor (NAA Bulletin, vol. 32) : One company 
established a standard of 32 cents per hundred for a rubber grommet. On the 
first invoice after the standard was in effect it was noted that the price was 
49 cents per hundred. Investigation showed that purchase orders had been placed 
for a quarter’s supply of the grommet at a volume sufficient to receive the best 
price, but faulty shipping instructions had caused deliveries in small quantities at 
the higher price. 


Direct Labor Standards 

PREREQUISITES TO SETTING STANDARD COSTS FOR DI- 
RECT LABOR. Standard costs for direct labor are derived from determinations 
of standard times and standard rates. This process is analogous to the setting of 
materials standard costs through the determination of standard quantities and 
standard prices, but the techniques employed differ markedly, since human opera- 
tors are involved rather than inanimate materials. Whatever techniques are 
employed, standardized working conditions and certain basic data are prerequi- 
site to the setting of standards. 

Standardized Working Conditions. Paralleling the method for setting mate- 
rials standards, the first step is selection of the best operating method available, 
in order that it may be used a.®! a basis for the standards. This includes standard- 
ization of all surrounding conditions that in any way influence the effectiveness’ 
with which the worker performs his task; 

1. Considpration of layout, conditions of equipment, the work place, and trans- 
portation facilities to standardize these at the best practical level under exist- 
ing circumstances. 

2. Establishment of control over materials in order that the workman may have 
correct quality and quantity available in the proper place. This requirr.s 
investigation of purchasing, receiving, and storcskeeping methods, of the plant 
transportation system, and of placing materials at workbench or machine. 

3. Development of a system for planning, routing, and dispatching of work. 

4. Provision of all needed instructions for the worker, either in the form of 
advance training or directions for each specific job. 

Since standard costs are thus based upon methods and conditions which it is 
desired to attain, variations of actual from standard then become indicative of 
real variations in efficiency relative to the standards. Lacking definite specifica- 
tion of what methods should be used and what the surrounding w^orking conditions 
should be, it is hardly possible to locate the underlying cause for a variation, and 
further it may also be impossible to determine whether the condition represents 
a desirable or undesirable state of affairs. 

Basic Data. Basic data required prior to setting labor standard costs are simi- 
lar to the data prerequisite to setting materials standards. Examples of necessary 
data are; product specifications complete as to manufacturing operations in- 
volving the use of each class of labor; information as to labor contracts, or com- 
pany policies, specifying wage payment plans, job classifications, and overtime 
agreements; and information as to turnover and availability of personnel by job 
classes. (See also the general discussion in the section on Labor Costs.) 
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labor time standards. The setting of labor time standards involves 
two basic questions, according to Henrici (Standard Costs for JManufacturing) : 
(1) What operations are performed? (2) How much time should be spent in each 
operation per unit of product? The answer to the first question is determined 
through study of past procedures and the preparation of process charts and 
standard operation lists. The answer to the second question may be determined 
from: 

1. Averages of past performance. 

2. Time and motion study. 

3. Test runs. 

4. Advance estimate. 

5. Standard motion-time data. 

Nature of Time Standards. Since an important purpose of standard cost 
accounting is cost control, direct labor standards should include only the ele- 
ments that can be controlled by the worker or work center involved. Lawrence 
(Cost Accounting, revised by Ruswinckel) states; 

If the productive worker’s job includes some operation that dors not immediately 
produce a unit of product but is still essential, it is generally considered in computing 
the standard time. If the worker takes too long on this operation, or doea it too 
often, the excess will show up as excess time. Set-up time is a cood example of this 
situation. However, if the operation, say set-up, is performed by another and the 
worker is idle, then the worker’s pay should be con'^idereil as iiulirrct cost as would be 
time waiting for material, machine repair, and so on. In other words, if the worker 
cannot be held responsible for the lost time, such time should not bp considered a 
direct labor variance. 

The tightness of the labor time standard is, of coursr, dependent upon the 
concept of performance level on which the standard cost system is based. Gen- 
erally, when the primary purpose of a cost system is control, the 1 ilior lime 
standard is kept quite tight. When costing, or pricing, is considered to be the 
principal purpose of the cost system, the labor standards tend to be looser, NA \ 
Research Series No. 12 (NAA Bulletin, vol. 2D) discloses. According to this same 
research study, the responsibility for setting labor time standards, in com- 
panies using scientific methods of setting standards, ordinarily rests with staff 
specialists attached to the production or engineering department, or with a 
separate department. If scientific methods are not used, the responsibility for 
setting time standards may rest with the cost department or with the foremen. 

Average of Past Performance. If operations have been performed in the 
past, a simple way to set time standards is upon averages of past performance. 
When this is done, any atypical figures should be excluded from past data before 
averaging. Even with such exclusions, based on judgment, such standards are 
hardly scientifically predetermined, as standard costs should be. The primary 
reason for using past averages is to facilitate the establishment of a standard 
system. After the system is in operation, the standard times arc refined by 
scientific methods discussed in the subsequent paragraphs. 

Time and Motion Study. Blocker and Weltmer (Cost Accounting), state: 
“The determination of efficient standards has attained a higher degree of success 
in the case of direct labor than in either material or overhead because of time and 
motion study methods, minute division of labor, and scientific wage schemes in 
manufacturing plants.” 
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GiJJcspie (Accounting Procedure for Standard Costs) describes the time study 
method as follows: 

This involves listing the elements, or movementSj necessary to perform the opera- 
tion, timing with stop watch the average workman as he performs the operation, and 
listing the times. Standard time is evolved by eliminating the wild values shown on 
the sheet and making allowances for personal factors, tool care, handling, porterage 
where pcrfoimcd by the operator himself, and defectives not the responsibility of 
the operator. 

Schlatter and Schlatter (Cost Accounting) say that the time and motion study 
may use the best workman, a good workman, or a gang of workmen, as well as an 
average workman, as determined by production conditions and the level of per- 
formance to be assumed in the standard. 

Test Runs. "In some industries such as bakeries," Blocker and Weltmer (Cost 
Accounting) say, "it has been found that suitable standards for materials and 
labor oiierations ran be determined without the use of detailed time study tech- 
niques through the use of the test-run procedure." 

Bennett (Standard Costs: How They Serve Modern Management), however, 
regards test runs as less reliable even than past-performance averages because 
conditions in manufacturing are never static and no two similar jobs take the 
same amount of time in their manufacture. He states: 

Herein lies the weakness in the test-run approach. It will represent a one-shot 
answer. But the conditions iinilci which it was produced may not have reflected an 
average siluatinn. There was not the benefit of a calm and objective time study nor 
the leavening proce.ss which would result fiom the piist-performance averages. 

If the lent I'un must be u^ed because of special ciicumslances, the results should be 
recognized by management as unceliable standards unlil they can be checked by 
sounder and more accurate procedures. 

Advance Estimate. Another method of determining an operation time stand- 
ard is to estimate it in advance. This method is particularly useful where an 
operation has not been performed before in exactly the same way, is not to be 
repeated, and represents an operation of considerable consequence. Thus, con- 
struction of a building, ship, or a large special job of any other sort furnishe.'? an 
occasion where this inelhnd of setting standards is useful. Quite often estimate^ 
are made first to establish a basis for bidding or quoting a price to the customer; 
after the order has been obtained, these same estimates may be utilized as stand- 
ards to facilitate the control of actual operations in order to make sure that the 
profit anticipated is realized. 

Such estimates obviously must be based upon a thorough study of the situation 
and an assembly of all relevant data obtainable This includes definite knowledge 
of what is to be done, comparison with past experience in similar operations, and 
inclusion of allowances for uncertainties. The magnitude of the latter item 
depends upon the type of standard; that i'^, whether it is to be actual expected, 
normal, or ideal although where the same c&timates are to serve as a basis for 
pricing, only the actual expected standard can be used for direct materials and 
labor costs. 

In some circumstances it is fea.«ible to develop empirical formulas, schedules, 
tables, or curves from which standards can be set for operations not previously 
performed. This is essentially the case with a flexible standard, for the formula 
represents a change in nllow’ed operation time as some dimension of the produc- 
tion process is varied. Development of such a formula proceeds by analysis of the 
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process to determine what elements are concerned, and then studying the way the 
ejieration time varies as the other elements are varied. This variation is expressed 
in the schedule, curve, or formula from which any value within the range of 
experience can be derived. The method is a familiar one to time study workers 
who call it synthetic time setting. 

Standard Motion-Time Data. There are a inirnber of systems which consist 
of predetermined times associated with basic or fundamental motions. Among 
these systems are the Work-Factor Plan, Methods-Time Measurement, Basic 
Motion-Time Plan, Predetermined Time Values, and Motion Time Analysis. 

According to the Production Handbook (Carson, cd.) : 

These systems are developed on the basis of two assumptions. The first is that all 
manual work nan be divitleil into basin units or elemenls which are universally 
ilcscnptivc and applicable. The second is that an average lime in terms of job vnri- 
ablrs can be associated with each qualitative element. These times also have some 
[legree of universal applicability. Included in the time system is the recogiiiLinn of 
wo’k variables wdiich influence the time taken to ])erfoim ceitain elements or 
motions. Thus the predominant factor of utility in these systi'uis as eompared to 
time study standards data, is the universality of their appliratinn to a wiilr* variety 
of manual operations within a given plant or within a group of plants in general. 

Proper allowances for fatigue, iiersonal and unavoidable delays, and times 
required to make every motion used to jicrform an ojjeration arc totaled to obtain 
the standard time to perform the entire operation. 

LABOR RATE STANDARDS. The setting of labor rate standards, accord- 
ing to Henrici (Standard Costs for Manufacturing) involves two basic qiie'^tioiis 
related to those listed under Labor Time Standards in this section: 1. What 
uiierations are perfonned? 2. How much time should be spent in each operation 
])er unit of product? Henrici’s questions relating to labor rate standarils arc: 

1. What labor occupations should perform these operations? 

2. What rale should be jiaid to these occupations? 

Nature of Labor Rate Standards. The available labor uccupatioiih, and the 
rates therefor, arc frequently set liy contract. The rales ftir any firm may al.^-o be 
"L't by till* prevailing area rates. For ihese reasi)n> some writers imlii-ale that 
rate .standards are set only in order that standard labor lime may be converted 
into iloUars. On the other hand other writers stress thi‘ point that Avlnitever the 
conditions under which the rates are set, the rale for each occupation should f. airly 
represent the qualifications of the occupation ri'lalive to other ncriiiia'ioiis in the 
firm. To ensure this, job classifications must be carefully Chtablislied. I'he 
classification system should jirovide for a definite set of occupation specifica- 
tions, covering such factors as level of skill, training, education, experience, and 
special physical abilities. 

It can be seen that such detailed job sludieh incident to the setting of labor rate 
>tandards not only set up a logical basis for wage rate differentials but also 
facilitate effective manpower utilization by establishing standards for the occu- 
pations themselves. Variations from rate standards, therefore, mav indicate 
improper personnel practices under the control of management. (This is dis- 
cussed in the section on Analysis and Control of Standard Cost Variances.) 

Responsibility for Setting Labor Rate Standards. The responsibility for 
setting the labor rate standards is often placed on the cost department, next 
most often on the engineering department (or a related division such as time 
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study or standards), and occasionally on the personnel department (NAA He- 
search Series No. 12, NAA Bulletin, vol. 29). 

EFFECT OF WAGE PAYMENT PLANS ON LABOR RATE 
STANDARDS. The wage payment plan in use necessarily requires considera- 
tion when setting a labor rate standard because different wage plans do not result 
in the same unit cost for labor. Types of wage payment plans commonly en- 
countered are: 

1. Daily or hourly wage plan. 

2. Single piece rate plan. 

3. Allowed time per unit plan. 

4. Multiple piece rate, bonus, and premium plans. 

5. Crew or gang rates plan. 

Daily or 'Hourly Wage Plan. Under a daily or hourly wage plan the labor 
rates arc expressed in terms of time, as are the time standards. Therefore the 
standard labor cost of any operation is the product of the standard time for the 
operation, multiplied by the rate in effect for workers performing that operation 
If more than one rate is in effect, reflecting such factors as length of service, 
versatility, skill level, and experience, a weighted average hourly rate i'^ 
computed by weighting each different hourly rate by the number of men expected 
to be employed at that rate, l^y using this weighted average rate as standard, 
the effect of the different rates established by company policy or union contract 
upon the actual labor cost for a period will not show up as a variance. Another 
type of variance may be experienced. Neuner (Cost Accounting) points out that 
when the volume of production of hourly wage employees may be controlled bv 
the speed of automatic machines, changing the rate of speed of the machine will 
affect the standard labor cost per unit of production. 

Single Piece Rate Plan. Under a single piece rate plan, also called straight 
piece rate plan, or simple piece rate plan, the 'standard labor cost of a unit of 
Ijroduct is the piecework price regardless of the number of pieces made in a da\ 
by the worker. Any deviation from the standard labor rate per piece causes a 
price variance to apjiear. There is no labor usage or efficiency t'tandard nor :iny 
usage variance for work done on a piece rate plan. The piece rate is not 
changed without also revising the standard cost, but frequently work is done on 
an hourly wage basis instead of piecework. Use of piece rate as the only slandaril 
can be defended on the ground that it represents a condition which it is desired to 
attain and that any debit variance arising because some work is done on an hourly 
wage represents a deviation from the desired level of efficiency; yet at the same 
time there arc few instances where all work can be paid for on a piecework basi- 
Among reasons for such day work are provi=:ion of a fair wage for new employee', 
provision of a fair wage to employees working under nonstandard conditions, or 
allowance for a non-routine operation on which no piece rate has been set. 

Changes from piece rate to hourly w^age result in labor price variances w^here 
standard costs are baserl on the piecework rate, for efficiency is likely to be lower 
under a time w’age than under a piecework plan of compensation. For this reason 
it is desirable to have a separate standard for work done on an hourly wage ba.M', 
in order that such operations receive the benefits of standards for their control. 

Keller (IManagement Accounting for Profit Control) reports that, in some 
instances, when wage increases arc granted the piecework rates are not revised. 
Instead a flat amount per hour worked is added to the piece rate earnings. Keller 
states: 
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When this is done it is necessary to add an increment to the piece rates to provide 
for the added rate per hour in the standard costs. Such addition is made on the basis 
of the time studies on which the piece rates were set. If the piece rate for a given 
item is SO. 15, and that is based on a standard of hour per piece, an added hourly 
increment of S0.12 would result in a standard cost of 50.15 plus Mo of 50.12, or 50.162 
])pr piece. 

Allowed Time Per Unit Plan. Bennett (Standard Costs: IIow They Serve 
:\lndern Management) presents allowed time per unit as an alternative to the 
])ierP rate plan. He indicates that: *'The two methods are essentially the same, 
except as to whether th(‘ worker will earn money per unit or time per unit, which 
will later be translated into money by multiplying the time earned by the hourly 
ba^e rate as shown by the job evaluation.” 

The piece rate approach is simpler, but its weakness is that ”if the base hourly 
rates are changed, all of the pieee rates will have to be recalculated. If allowed 
tune ])er unit is used, these rates in terms ol time will not be changed if the hourly 
rate bases are changed.” 

Multiple Piece Rate, Bonus, and Premium Plans. If multiple piece rate, 
bonus, or premium plans are in effect, Neuner (Cost Accounting) says that the 
cost accountant must ascertain from management answers to questions such as: 

1. Is the premium or bonus to be considered as part of the direct labor cost? 

2. Will the standard used in computing the bonuses be the same a-s the standard 
used on the cost sheets? If not, what differences or arljustments imist be con- 
sidered? 

Multiple piece rate, bonus, and premium plans usually involve several wage 
rates depending upon the volume of the worker’s production. Sometimes bonuses 
are paid on the quality of production in addition to, nr rather than, bonuses 
based on quantity of production. Certain plans, such a^ the Halsey, Gantt, anri 
Beilaux plans, are ch.'iractcrized by varying earnings curves. Where incentive 
wage systems of this character are in use, labor cost per unit of nutimt varies 
iccordiiig to the rate of output and also according to the type of earnings curve 
that the wage plan yields. Thus direct labor cost per unit of output is, under 
multiple piece rate plans, constant within the limits to which each rate applies 
but contains a ^'step” for each rate. Premium and bonus wage plans yield various 
ilirect labor cost curves as output is increased, depending ui)on the nature of a 
])articiilar compensation plan. Some provide a continuous unit cost curve 
which declines, others present a discontinuous cost curve, and a number of 
plans yielfl a labor cD^^t curve which first declines and then rontirmes parallel to 
the horizontal axis of the chart. Multiple piece rates give unit labor co'^ls which 
n^e as output increases over a considerable rangi*, wliereas the coninion bonus 
and premium plans give declining unit labor co^t>. 

Umler systems discussed in the preceding ])aragrii])li, there arc tv^o different 
practices with respect to the output level at which the 4andard is set: 

1. Td assume that 100% level of output i.s a rnasonablr one that ought to be 
attainpfl, and to set the standard nt the wage rate paid for this degree of efficiency. 
When examining the resulting variance figures, management must keep in mind that 
.1 debit balance in the labor rate variance amounl may be jii>tifierl when it has re- 
''Ulted from a high level of output under a wage avstem that has been deliberately 
designed to yield an increasing unit labor cost with increases in worker output. It 
may also be noted that wage plans such as the Wennerlund bonus yield a constant 
vmit labor coat at efficiencies over 100%, and hence there is no price variance when 
output is at or above the 100% level. 
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2 . To assume that the standard labor rate should include the average bonus m 
premium earned. This method differs from the foregoing only in the level at whirh 
the standard is set. However, in setting the standard, it becomes necessary to study 
past performance records to ascertain w^hat bonus is most commonly earned. If sui li 
records are lacking, the rate setter’s expectations concerning what an average worker 
will earn under the plan may be adopted instead. 

The choice between the above levels is best made according to the underlying 
policy upon which the wage payment idan has been constructed. Where the 
100% level gives the rate of production and compensation which the average 
worker is expected to earn, it is the preferable level at which to set the stanrlanl 
Oil the other hand, if the wage payment curve is constructed in such a fashion 
that the average worker is able to earn a bonu.s consistently, then the labor prici' 
standard should be set at this level. 

The practicality of incentive plans involving the use of a curve is qup=5tinned bv 
Bennett (Standard Costs: How They Serve Modern Management). He says the 
curves are often marvels of interesting engineering eomplirations. The present- 
day approach to wage incentives is to discard these comjilicated plans in favor nf 
simple, practical methods.” 

Crew or Gang Rates Plan. In many production situations the operation (oi 
operations) is performed by a erew^ of men working together as a group. In such 
cases the output of each man is limited by the performance of the least efficient 
member of the crew or of the speed of the machine they arc operating. The 
.standard imi.st therefore be set for the crew as a unit. The mechanics of this, 
described by Keller (Management Areounting for Profit Control), are: 

Vaiious skills and wage rates may be included in the crew. The rate applied to the 
standard hours to determine standard co<<ts is a romposite for the crew. In a fiber- 
boarrl mill the crew of tlu' foiiiiing niarhine \rnuld include the following crew and 
hourly rates; nne marhine tender al .S2 10, one pulp opi'ratnr at #1 90, one wr't-sav 
operalnr at .ISl 80, and three hplpei> at $160, lesulting in a CDmiiDSile rate of $1060 
per hour. With the niieratinn pared by the speed of tlie machine and a .standard of 
0 45 hniira per 1.000 squ.are feet, including allnwanee for delay.s. the sianrlard direct 
labor cD.st is $4.77 per 1,000 square feet. 

Group incentive-pay plans would affeet the setting of labor rate standard^ 
for the group, mueh as they affect the setting of labor rate .standards for indi- 
viduals, as discussed in the preceding paragraphs. 

Manufacturing Overhead Standards 

NATURE OF MANUFACTURING OVERHEAD. Manufacturing over- 
head ron.M^t.s of all manufactiiniig charge'^ not directly identified with the 
proiluct. Indirect manufacturing expense ami burden are frequently u.sed a.s 
synonyms for manufacturing overhi'ad. Matz-Ciirry-Frank (Cost Accounting) 
indicate that, “Manufacturing expense.'^ include primarily Ihe costs of service'", 
equipment, and materials used to expedite actual production but ordinarily not 
physically part of the finished product.” 

The nature of manufacturing overhead, nr burden, is expl.iined bv Schlattei 
and Schlatter (Cost Accounting) as: 

Burden is sometimes inaccurately thnuglit of as a kind of unfortunate addition to 
the real costs of production: dirert malrnals and direct labor. But the indirect rela- 
tion nf these costa to particular jobs does not alter the fact that the service.^ received, 
for which these coats are incurred, are real and neceasary for effective production. 
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Durden costs are incurred in order to make labor effective, and therefore, in a sense, 
they represent, along with wage.s, a cost of labor. It would be impossible for a firm to 
produce a modem industrial product if it possessed nothing but a stock of raw mate- 
rials, an adequate labor force, and an intention to produce. 

The NAA Research Series No. 12 (NAA Bulletin, vol. 29) emphasizes that the 
techniques of setting standards for overhead costs and the application of the 
standards must take into account the following; 

In the fiist place, overhead co\ ers a l•Dmpl^x variety ol costs, the individual com- 
jionrnts of which behave in different ways when activity in the plant increases or 
dcrieiises Some overhead costs vary diiecLly and pi oportionfitel}'^ with activity; 
olhc'is follow activity but not in the same ratio, anil still others are largely inde- 
jienilpnt of activity. As a result the actual aveiage unit enst fluctuales with changes 
111 activity, and for this reason oveihead standards for enst control are set in the form 
of biiilgels which give the total amnimt to be spent at a given level of activity. 

Another result of the complex nature of oveihead co.sU is that control over various 
items of overhead rests with ilifferent individuals in the organization. For exainjilc, 
foieinen in productive department'? may lie able to control usage of indiiect labor, 
superintendents may control factory clerical expenses, ami heads of .‘•ervice depart- 
ments control costs of supplying heat, cleaning, and plant transpoi tation. Respon- 
siljilily for costs must therefore be caiefully defined. 

DEPARTMENTALIZATION OF OVERHEAD. Since control over 
\:irioiis items of overhead rests with different individuals in the organization, the 
setting of standards for overhead involves an analysis of expenses by operating 
departments of the business. Where conditions within the department are not 
uniform as to incurrence of overhead, cost centers, or subdivisions with uniform 
conditions, are established within the department. A cost center may be a singli* 
machine, a bank of similar machines, or a station within a dpj)artment which 
requires a labor skill different from other stations in the department. (For a 
detailed discussion of cost centers, see section on Manufacturing Overhead and 
Product Cost.) 

It is necessary that factory service department costs be carefully analyzed sn 
that they may be allocated to production departments in a way that is both 
equitable and clericallj^ feasible. Unit cost rates for services are determined 
wherever possible in order that direct charges to consuming departments can be 
made. (For a discussion of manufacturing overhead and bases of distribution, see 
sections on Accumulation and Distribution of Manufacturing Overhead.) 

SEPARATION OF FIXED AND VARIABLE OVERHEAD COM- 
PONENTS. In order to set standard costs for overhearl, it is necp«.sary to 
develoj) information as to the behavior of each element of overhead with respect 
to changes in level of output. It is a truism tliat certain costs do not change as a 
result of volume changes during a given period of time; these are commonly 
calleil fixed costs. Other costs increase or decrease in direct proportion with 
changes in volume; these are variable costs. Other costs remain the same in 
amount for a significant range of activity and then change abruptly to a different 
amount for another range; these are semi-fixed costs. Costs which vary in 
response to volume changes, but not in direct proportion, are sometimes called 
semi-variable costs. Customary accounting procedures mixes fixed, semi-lixed, 
variable, and semi-variable components of overhead cost in the accounts, so that 
a mere review of historical data does not indicate the co^^t behavior. The most 
useful procedure for disclosing cost behavior is the flexible budget. Some knowl- 
edge of cost behavior may be obtained from the graphic method of approxima- 
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Fig 8 Flexible overhead budget, Department A 
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tion or the arithmetic method of approximation of the fixed cost amount 
and the variable cost rate. (See the discussion in the section on Accumulation 
of Manufacturing Overhead.) 

Flexible Budgets. A static budget is an operating plan for a forecasted level 
if activity. A flexible budget is a scries of static budgets for various forecasted 
levels of activity. For control of manufacturing overhead (one of the prime 
imrposes of standards), it is necessary to compare actual costs with the standard. 
The standard is the budgeted cost for the actual activity. 

It is preferable to ascertain the budget for actual activity (the standard) by 
interpolation of flexible budget figures which show the true behavior of semi-fixerl 
and semi-variable items, than it is to attempt to adjust a static budget by use of 
variable expense rates which spread the effect of the change smoothly over the 
range of activity considered. 

For example, in Fig. S note that the column shows the fixed, or stand-by, 

costs of each element. The computation of the variable rate, as shown under the 
budget itself, includes the change in supervision expense ($450) between the 
/pro percent activity Ica'cI and the 100% activity level. Tims’, included in 
the variable expense rate is a factor of $0.45 per direct labor hour. If actual 
activity were 800 hours, use of the rate would give $360 variable supervision 
expense. This, added to the $600 fixed supervision expense, gives a total of $960 
supervision expense at SOO hours, A\herea.s the flexible budget indicates that com- 
pany policy calls for one foreman and one assistant at that activity level, result- 
ing in $1,050 supervision expense. 

For the purpose of determining standard unit product cost, the budgeted 
costs for a single level of activity must be used. The effect on standard overhead 
costs of the various assumptions that can be made as to the level of activity is 
discussed in a subsequent portion of this section. 

Flexible budgets are usually designed to aid management in the iierformance 
of its planning and co-ordination functions as well as in the performance of its 
control function. For these purposes it i- usually considered desirable In base 
the budgets upon expected performance. If it is desired to base the standards 
upon a different level of performance, usually tighter, the budget may be pre- 
])arnd on the level of performanee assumed in the standard (to furnish standard 
fjverhead figures) and then adjusted by forecasted variances to put it on the 
expected performance basis. (For a detailed discussion of budgets, see section 
on Cost Control, Budgets, and Reports.) 

EFFECT OF ASSUMED OUTPUT LEVEL ON OVERHEAD 
STANDARDS. Four output levels upon which standards may be based are dLs- 
tinguished earlier in this section: the theoretical, the practical, the normal, and 
1he expected. 

The capacity assumptions have particular significance in the setting of over- 
head standards because of the effect of the fixed and variable portions of over- 
head cost. Lang-AlcFarland-Schiff (Cost Aceounting) indicate that the ex- 
pected and normal levels tend in practice to become the same as an average 
level. Inasmuch as the theoretical level is not in common usage, these author- 
ities say that in reality, standard capacity may be defined in two ways: 

1. The practical capacity of a plant to produce, or what a plant muld do if there 
were no lack of orders. This is less than the maximum physical rapacity by 
the amount of unavoidable idleness for repairs, unforc.SGeable breakdown, 
shortages of material or labor, and other interruptions that are not humanly 
preventable. 
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2. The average capacity of a plant to produce and sell. This view of standard 
capacity allows both for unavoidable interruptions in a factory and for an 
average amount of idleness due to lack of sales orders. 

Either practical or average capacity may be defined on the basis of a one-, two-, 
or three-shift day and for whatever length of working week the management of 
the company expects to maintain. Capacity can, of course, be measured in 
machine hours, or labor dollars, as well as labor hours, whichever is most con- 
venient in a given instance. (Plant capacity treated in detail in the section on 
Manufacturing Overhead and Normal Activity.) 

Overhead Absorption Based on Average Capacity. Using the condensed, 
flexible, overhead budget illustrated here as an example, and assuming that the 
average capaeity of the department is 8,000 hours, the standard amount of over- 
head is $20', 000 in total. The total is made up of $8,000 fixed cost and $12,000 
variable cost. The standard overhead rate is therefore $2.50 per hour 
($20,000 -i- 8,000 hours), reflecting a rate of $1.00 per hour for the fixed cost, and 
$1.50 per hour for the variable co^^t. 

CoNnFNSED Flexible Overhead Budget 
Department A 

6,000 Hr. 8.000 Hr. 10,000 Hr. 


Fixed FiXpensps $ 8,000 S 8.000 $ 8,000 

Variable Expenses 9,000 12,000 15.000 

Total $17,000 $20,000 $23,000 


Overhead Absorption Based on Practical Capacity. Using the condensed 
overhead budget illustrated in the table, and assuming that the practieal capacity 
of the department is 10,000 hours, the standard amount of overhead is $23,000 
in total. The total is made up of $8,000 fixed cost and $15,000 variable cost. The 
standard overhead rate is therefore $2.30 per hour, reflecting a rate nf $0.80 per 
hour for the fixed cost and $1.50 per hour for the variable cost. 

Practical vs. Average Capacity. The standard overhead rate based on the 
average output Ica^pI, according to the foregoing example, i^ 82 50; the stanrlard 
overhead rate based on the practical output level in the same example is $2.30. 
The difference lietween the two rate^ rp'-ts solely upon the fixed cost factor; the 
variable rate is the same at both levels It is important to realize that the output 
level chosen a basis for the standard rate affects the capacity variation or 
volume variation from standard: All the fixed cost is charged to production 
only if the actual time w^orked is equal to the standard lime. Inasmuch as the 
cost of idle capacity reported to management Avill vary according to the choice of 
standard output level made, both management and accountants should review the 
arguments presented by the proponents of practical capacitv and by the pro- 
ponents of average capacity. These are discussed in the sertinn on Manufacturing 
Overhead and Normal Activity. 

Setting Standards and Evaluating Performance 

RELATION OF STANDARD COSTS TO ORGANIZATION CHART. 

With regard to the control objective of standard costs, Matz-Curry-Frank (Cost 
Accounting) say, "An expense cannot be controlled unless responsibility of con- 
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trul has been assigned. The assignment is directed by the organization chart 
which in turn, follows the departmentalization of the company.” Bennett (Stand- 
ard Costs: How They Serve Modern Management) emphasizes: 

Certainly no attempt should ever be made to devise or install standard rnsi 
iiipthods or procedures until the organization has been thoroughly studied, its weak 
])nint3 located and reviewed with management, and a program of correction deLer- 
uiined upon and made effective. To proceed with the standard costs without benefit 
1)1 proper organizsition would be like building a house witliout a foundation. 

MANAGEMENT RESPONSIBILITY. Tliree levels of managenient in a 
linn are usually distinguished; top manragement, midillc management, and direct 
supervisor}" management. 

Responsibility of Top Management. The top management of a firm is the 
-mall group of individuals responsible for planning, organizing, and controlling 
the business as a whole. This group has the ultimate responsibility for all deci- 
-luns. Therefore all the plans and policies upon which a standard cost system i^ 
liased are traceable to the top iiianagemeiit grouj). The support of io\) manage- 
ment is essential to the success of any standard cost installation. Setting standards 
which will prove useful to all levels of management involves education of man- 
agement, accounting, engineering, and operating personnel in the uses and 
limitations of standards set in accord with the assumptions chosen. If top nian- 
igenient is not sold on standards, there is often not enough incentive for others 
to do the necessary thinking and working to make the standards useful. 

Responsibility of Middle Management. Heads of major divisions or dejiarl- 
iiients of the business are known as the middle management group. Individuals 
in this group have the responsibility for seeing that Miltordinatrs meet tlieir 
-landards. Additionally, heads of major divinoii^ are ilirer(l>^ res])orisilile fur 
ilepartmental co.st^ not controlled bv siiliordiiiates 'Middle management is con- 
cerned with the fletailed plans and jiolicies which are refliTted in departmental 
overhead budgets. This groii]) must be coiisulteil in the establishment of cost 
centers for overhead standards and iiiU'^t abo agree as to the reasonableness of 
materials and labor standards which they mii^t meet. 

Responsibility of Direct Supervisory Management. Foremen, salf s man- 
agers, and others who supervise the perfnrniaiice of einjilovees comprise the ihinl 
level of management as direct supervisory maiiagi'meiit. Ackerman (NAA Bulle- 
tin, vol. 31) says these are “the ppD])le who make or break a stamlarfl cost 
system.” Individuals in this group are not concerned with long-term planning, 
ordinarily, but they are vitally coneerned with dav-to-day problems in the 
utilization of materials and labor and some elements of overhead. This group 
should be con^ulted in the establishmeni of standards if their perfonnance is to 
be judged by those standards. 

Responsibility of Functional Management Groups. Fimctinnal manacerial 
groups make decisions that have definite bearing nn the problem of setting stand- 
ards. Bennett (Industrial Aecountants’ Handbook, Fi'-ke and Beckett, cds.) 
presents a concise listing of such decisions by the functional management grouj)’ 

1. Top management decisions. 

a. Plant-operating hours. 

b. Kinds and volume of goods to be produced and sold. 

2. Engineering management decisions. 

a. Product design. 

b. Product specifications. 
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3. Manufacturing management decisions. 

a. Personnel requirements. 

b. Manufacturing burden requirements. 

4. Sales management decisions. 

a. Prices at which goods can be sold. 

b. Personnel requirements. 

c. Other distribution requirements. 

d. Sales burden requirements. 

5. Accounting depaitnient determinations. 

a. Operating budgets to l eflei't the several management decisions. 

b. Standard costs for all products based on these decisions. 

With respect to the preceding list, Bennett (Standard Costs: How They Serve 
Modern Management) comments: “The accounting department or cost depart- 
ment will be the last department to step into the program. Its job is not to 
determine standards or budgets, but simply to reflect in units of things and money 
values the budgets, standards, and standard costs that result from the decision^ 
of the operating management.'’ 

STANDARDS COMMITTEE. The general direction and supervision of :i 
standardization program is commonly delegated to a standards division or com- 
mittee created for the purpose. Such a body continues in existence after the 
initial establishment of standards, to aid in their effective application and to make 
changes that are necessary as new circumstances render previous standards obso- 
lete. In a small organization the standards committee is usually a special com- 
mittee of the regular executives which meets from time to time to discuss matter^ 
of general policy and to exchange ideas, while actual work of setting and enforc- 
ing standards is under direction of the various departmental executives. In a 
large concern there may be a standards division with a permanent staff of expert *- 
to do the work of setting and adjusting standards. 

The findings of the series of NAA research studies on standard costs relative to 
the responsibilities of the different departments for the setting of the varioii- 
com])onents of standard costs are presented in the appropriate portions of this 
section. 

EVALUATING PERFORMANCE. The fact that an assumed level of pei- 
formance is inherent in standards is brought out in an earlier portion of tin- 
section. In addition to evaluating the performance of direct labor, standards an* 
useful in evaluating the performance of supervisors in controlling the usage ol 
materials and overhead items, the performance of purchasing personnel in obtain- 
ing the most advantageous prices and methods of delivery, and the performance 
of the sales department in getting sales orders to utilize capacity. In short, to 
paraphrase the words of Blocker and Weltmer (Cost Accounting), the goal of a 
business is efficient operation, and the reaching of the goal is signifled by the 
attainment of standards. 

The management of a small business may be so close to every detail that the 
standards it uses to evaluate performance need not be written. “Since manage- 
ment of a large establishment cannot follow every detail so immediately,” Goetz 
(Management Planning and Control) points nut, “the job is delegated to the 
system of standards, records, and reports. Deviations of performance from 
standard are investigated and reported to appropriate executives.” In cost ac- 
counting terminology these deviations are usually known as variances. 

For purposes of evaluating performance, ideal, or perfection, standards ma> 
be used as well as attainable standards. Keller (Management Accounting for 
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Profit Control) emphasizes the importance of retention of work sheets used in 
setting standards, and the approval of standards when standards are used for 
evaluating performance: 

It is important that the detail work sheets used in developing perfection standards 
be retained during the period the standards are in use. They are used for relatively 
long periods, and frequent reference to them is necessary in analyzing actual perform- 
nnee and interpreting variations. The standards themselves are recorded on appro- 
jn’iate forms and are approved by the appropriate members of the orgnization, just 
iis are the attainable standards. 

The effects of evaluating performance in one company are reported by 
Canfield (NAA Bulletin, vol. 35) : 

The number of employees, labor hours, and labor costs were reduced substantially 
by application of these standards and of the incentive system. There were other 
reductions which flowed from this. Overhead costs were reduced through reduction in 
costs for employee benefits on account of reduction in personnel and in labor hours 
and through reduction in the number of furnace-hours required. The removal of pro- 
duction bottlenecks was accomplished through reduction in fiirnafp-hours required. 
Through this reduction, possible expansion of heat-treat activity is now permitted 
without purchase of additional facilities. 

Management can take action on variances from standard only if it receives 
prompt, meaningful reports. Variance reports take many forms. (This is dis- 
cussed in detail in the section on Analysis and Control of Standard Cost Vari- 
ances.) 

Human Reactions to Standards and Controls. The importance of obtaining 
favorable human reactions to standards and controls must be recognized. Unless 
the reactions arc favorable, often the standards will be disregarded and will 
contribute little to the efficient operation of the organization. The section on Cost 
Control, Budgets, and Reports contains a comprehensive treatment of this sub- 
ject. 

REVISION OF STANDARDS. In dealing with the role of variances in cost 
control, the NAA Research Series No. 22 (NAA Bulletin, vol. 33) states: 

Control over current costs must obviously be exercised before the fact rather than 
.after the fact. Preventive cost control depends upon actions taken at the point where 
losses and waste ran occur, or where savings can be made. This type of control uses 
basic operating standards expressed in terms of material specifications, operation 
methods and timc.s, preferred equipment and facilities. Such standards need to be 
current at all times, ie., they must represent the methods which should be followed 
when the work is done. Among the companies which were judged to be making 
effective application of standard costs for coat control, coiniiients were often made to 
the effect that such standards "are under continuous review and are changed when- 
ever necessary.” 

Current standard costs must be revised when price.s, manufacturing methods, 
product specifications, or other circumstanres change to .such an extent that the 
standard no longer represents a good mea.'^ure of performance. It is also neces- 
sary to revise standards which are found to have been incorrectly set. This should 
be done only when the existing standard is clearly erroneous, for the objective 
of standards is defeated if management does not resist any tendency to lower 
standards rather than to raise performance. 

Basic standard costs usually are revised only when methods of manufacturing 
change, when plant capacity changes, or when the disparity between the basic 
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standard and expected performance becomes so great that the standard Joses its 
sig^nificance. This is in contrast to current standards which require complete 
review each year as new budgets are prepared. Since the principal value of basic 
standards lies in their use as fixed points, or bench marks, from which to meas- 
ure changes, they must remain as stable as possible. 

According to NAA Research Series No. 22 (NAA Bulletin, vol. 33) : 

Most companies review their standard costs periodically and revise them when it is 
found that the standard product costa in use arc no longer the proper ones for the 
purpose. The field study shows that this revision of standard product costs usually 
takes place just prior to the annual closing. Up-to-date standard product costs arc 
therefore available for coating the year-end inventory and as a basis for decisions 
made at that time. 

Effective Pate of Standards. The question of when the change in standards 
becomes effective is important for cost accounting purposes. If the changes are 
to be retroactive, it is necessary to revise inventory and income accounts. On the 
other hand, if changes are to apply only to goods manufactured in the future, no 
adjustment of the accounts is required. Changes in the standard price of mate- 
rials or correction of erroneous usage and utilization standards generally affect 
only the work performed subsequent to the revision of standard costs. When 
jobs already started are to be finished under the old standards and new jobs 
are to come under different standards, it is convenient to open new ledger accounts 
for work to which the changed standards apply. Two sets of Work-in-Process 
accounts are thus carried for a time, but the old aceounts arc closed as soon as 
jobs in process under the old standards are completed. 

An alternative method, utilizing a Change in Standards Variance account, is 
described by Gillespie (Cost Accounting and Control) : 

When the number of standard coat cards is very large, it may be particularly desir- 
able to continue the old standard costs in the Inventory and Cost of Sales accounts 
until the end of the style season, thus: 

Work in Process Finished Goods Cost of Goods Sold 


Old 

Old 

Old 

Old 

standard 

standard 

standard 

standard 

$.20 

S20 

$.20 

1.20 


After the new standard for the operation is put into effect, Work in Process will 
be charged for the new standard. Continuing the above illustration relating to one 
labor operation on one unit of product, Work in Process would stand charged at the 
new standard and credited at the old standard : 

Cash Work in Process 


$.18 

New 

Old 


standard 

standard 


S.18 

S.20 


At the end of the period, the change of standard variance would be taken out of 
Work in Process by a debit to Work in Process for $.02 and a credit to Change of 
Standards Variance for the same amount. Of course the actual amount of the entry 
would be determined by multiplying the number of units processed through the 
operation by the $.02 saving. The credit balance in the Change of Standards Variance 
account represents cost reduction through devising new methods and installing new 
standards. 

See also Journal Entries for Revision of Standards in section on Operation of 
Standard Costs. 
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Markell (NAA Bulletin, vol. 36) likens the process of standards review and 
revision to the process of setting standards originally. Some of the review 
benefits noted in one firm, he writes, are: 

The annual standards review, itself, provides a d3rnamic incentive to plant manage- 
ment to keep the wheels of progressive improvement rolling. This is a result of the 
absoluteness of the report of standards change and the specific time interval it 
rovers. Historically, these reports also provide an excellent description of trends 
experienced over the years, with explanations of the dominant influences causing 
these trends. 


Organizing Standard Cost Records 

TYPES OF STANDARD COST RECORDS. A complete set of standard 

cost cards and records must be prepared. These begin with manufacturing 
specification cards, showing how each operation is to be performed and what 
elements of materials, labor, and services should be consumed. These physical 
specifications are then priced at standard costs and the results posted to standard 
cost cards which show the standard cost of each element entering into a unit of 
product. The number and complexity of these cards depend upon the size and 
characteristics of the business. A plant producing thousands of different articles 
naturally has need for many more cards than one producing a single article. The 
presence of a complicated manufacturing process in which parts are produced and 
then brought together into subassemblies before completion also requires more 
highly organized standard cost records than one where the manufacturing process 
is simple. However, no great difficulties are involved, for the standard cost cards 
can be organized on the same principle now familiar in handling accounting 
records; i.e., the records are arranged to follow operation sequence, details being 
provided where needed, and then posted in summary as the item progresses until 
at completion a single figure representing the completed standard cost of a 
product results. 

SUMMARY AND SUPPORTING RECORDS OF STANDARDS. The 

standard costs of direct materials, direct labor, and manufacturing overhead for 
each product are entered on a summary record, usually called a "standard cost 
card.” The form of the summary record should, of course, be varied to suit the 
conditions existing in each plant or industry. Fig. 9 is an example of a standard 
cost card used by a firm which includes direct labor and manufacturing overhead 
in "processing cost.” Therefore two sections appear on Fig. 9: Material Ingredient 
Cost, and Processing Cost. Data are reproduced on the bottom line of the form 
to facilitate the analysis of variances between actual and standard product costs. 
Supporting the Material Ingredient Cost Section of Fig. 9 is a materials formula 
(not illustrated). A master methods sheet, Fig. 10, supports the Processing Cost 
section of Fig. 9. 

Figs. 1, 2, 3, 6, and 7 illustrate forms of standard raw materials lists, standard 
parts charts, parts drawings, route sheets, and drawing and standard layout 
charts, respectively. In many firms a number of these supporting forms are com- 
bined and become sections of the summary record itself. Fig. 11 illustrates a shop 
order used by an electronics firm which combines raw materials lists, purchased 
parts lists, route sheets, assembly specifications, labor grade specifications, and 
standard costs for materials, labor, and overhead. 

Figs. 5 and 6 present the subassembly bill of materials and subassembly route 
sheet for a blow^er assembly "G-700177.” The standard cost of this assembly is 
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Fig*. 9. Standard cost card. 
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MASTER METHODS SHEET 
Dry Products Manufacturing Dept., M-34Z 

ITEM YIELD. 


Operation 

Class 

No. 

Lb. 

No. 

Sect. 

Std. 

Min./ 

Lb. 

Std. 

Min./ 

Sect. 

Var. 

Min./ 

Tkt. 

Min. 
per M 
Tabs. 

Min./ 

Tkt. 

Folder 

Number 

Triturate 









G- 

Bolt 









0- 

Machine mass 









G- 

■ Granulate 









G- 

Sieve wet 









G- 

Sieve dry 









G- 

, Mix dry 









G- 

Hammer mill 
□r grind 









G- 

Security sieve 









G- 

Dolt 









G- 

Compress 









G- 

Clean-up com- 
pression mach. 









G- 

Additional 

clean-ups 









G- 

Additional tray 
tag time 






















No. 

Pans 

No. 

Drums 

Std. 

Min./ 

Pan 

Std. 

Min./ 

Drum 





Coat and 
polish 









G- 

Fuse 









G- 

Sort 





j 




G- 

Column totals 





Variable Min./Lot + Yield = 




Total minutes 







G- 

INDEX STANDARD TIME ALLOWANCES 





Effective date. 


Set by. 


Approved by. 


Fig. 10. Master methods sheet. 



SHOP ORDER COST COPY 


15-40 


SETTING STANDARD COSTS 



Fig. 11. Combined summary and supporting standard cost record. 
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Fig. 12. Assembly standard cost record. 
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summarized on a total assembly cost record. Fig. 12. In this firm a distinction is 
made between ''burden'' and “overhead." The former consists of departmental 
charges controllable by the department head, such as repairs and maintenance; 
the latter consists of the expenses of service departments, such as Production 
Control, Personnel, Factory Accounting, and Industrial Engineering. The costs of 
such service departments as Receiving, Receiving Inspection, Purchasing, and 
Stores are included in the “Materials Handling" standard cost. 

Time Schedule for Completion of Standards. The process of setting stand- 
ard costs involves considerable effort by many people. Management must make 
many choices from among possible alternative assumptions as to price levels, 
performance levels, and output levels on which standards may be based. Once 
the assumptions are made, engineering, purchasing, production, sales, and account- 
ing personnel must make co-ordinated studies to determine materials, labor, and 
overhead standards. Under such conditions it is necessary to establish a time 
schedule for the completion of the project. Van Sickle (Cases in Cost Account- 
ing) presents a chart (Fig. 13) to summarize the types of standards to be used 
for each component of cost, the forms to be used, the individuals responsible, 
and the date each individual is to complete his work. 
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Standards in Books of Account 

INCORPORATING STANDARD COSTS IN THE ACCOUNTS. An 

NAA resoarch study (NAA Rcsparch Series No. 11^, NAA Bulletin, vol. 20) reports 
that of 72 companies studied which were using; standard costs, all but four had 
the standard costs entered on their books. In general, inenrjjorating standard costs 
into the regular double-entry records has the same advantage^? that come from 
having historical cost accounts “tied in” with the financial accounts: 

1. Accuracy of clerical work is improved when double-entry balancing techniques 
are used. 

2. Data drawn from the accounts receive more serious attention from executives. 

Those who view standard costs as the true costs naturally introduce standard costs 
into the ledgers and financial statements. When the nccounts are properly 
handled, accuracy and reliability of financial statements are enhanced. 

USE OF STANDARD COSTS FOR STATISTICAL PURPOSES 
ONLY. Although standard costs are generally incorporated in the accounts, 
some concerns prefer to u'^e them for purely statistical purposes, Hcnrici (Stand- 
ard Costs for Manufacturing) states that they may be used in this fashion when 
stamlards are being first introduced into a plant. At that time standards are 
normally introduced into one department at a time, and they may be used 
and refined in these departments before being incorporated into the records. 
Blocker and Weltmer (Cost Accounting) state that it may also be necessary 
to use iheiii in this way in special order plants where it is impractical or impos- 
sible to set standards for all products. Under such circumstances standard 
cost cards can be prepared for those processes, machine and labor operations, 
etc., which can be standardized. These standards are entered on the production 
orders of the jobs for which they are available, and comparison is made by produc- 
tion order with the actual costs. 

ACCEPTABILITY OF STANDARD COSTS FOR INCOME TAX 
RETURNS. In discussing the recording of standard costs in the accounts, the 
question naturally arises as to whether inventory and net income figures arrived 
at through the use of standard costs may be used in federal income tax returns. 
Little has been published on this question. Lafferty (NAA Bulletin, vol. 29) 
writes that the Internal Revenue Service “does not specifically accept standard 
costs as a basis for inventory values in the tax return. A search of tax decisions 
dealing with inventory valuation has not revealed any case dealing with stand- 
ard costs.” Lafferty further comments that it is generally recognized that the 
Service “has a marked fondness for ‘cost or market, whichever is the lower' and 
that the cost referred to is actual costs arrived at through any of the different 

16 1 
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manners of derivation such as first-in, first-out, last-in, first-out; or average 
costs." He notes that in the past the Internal Revenue Service "has accepted 
standard costs for inventory valuation where they approximate actual costs and 
in all probability will continue to do so in the future." 

Vance (Theory and Technique of Cost Accounting) comments that "standard 
costs are accepted for federal income tax purposes when they approximate actual 
costs." 

METHODS FOR DETERMINING VARIANCES FROM STAND- 
ARD. The terms "variance" and "variation" are both used to describe the arith- 
metic difference between historical cost and standard cost in a given situation. In 
general, the terms are used interchangeably in cost accounting literature, but since 
the emphasis 'appears to be on the use of "variance," this is followed in the main 
in this and other sections of this Handbook. There are two basic methods for 
determining the variances from standard; 

1. Determining the variances on the basis of output. Under this method the 
actual production for the period by product is determined and multiplied by 
the appropriate unit standard costa. Comparison is then made with the actual 
costs. This method is commonly used in continuous process cost systems 
where it is impossible or unnecessary to distinguish production lota. It must be 
used when requisitions are not made out for direct materials, and/or time 
tieketa are not made out for direct labor. 

2. Determining the varianees on the basis of input. Under this method, varianees 
are obtained from original media such as purchase invoices, material requisi- 
tions, and time tickets. Actual as well as standard costs are entered on each 
of these types of forma, and the variances are then accumulated to get thr 
totals for the period. This method is normally used with specific order cost 
systems but may be used wherever direct material requisitions and direct labor 
time tickets are used. 

METHODS FOR RECORDING STANDARD COSTS. Considerable 
variation exists in bookkeeping methods for handling standard costs. Gillespie 
(Accounting Procedure for Standard Costs) comments, "There appear to be no 
universally accepted terms in the literature of standard costs to identify the 
methods of operating work in process accounts, although there are terms which 
describe types of cost." He states that in general there are three methods of 
recording standard costs in the accounts and describes them as follows: 

Method A: Charge work in process with acliial cost and credit with standard 
cost of production (finished goods completed and work-in-process inventory). 

Method B; Charge work in process with standard cost of operations completed 
and credit with standard cost of finished goods completed. 

Method C: Charge work in process with actual and standard cost of operations 
completed and credit with actual and standard cost of finished goods completed. 
(This method requires the use of work-in-process accounts with two debit 
and two credit money columns.) 

Methods A and B employ current standard costs, i.e., the inventories are carried 
at the current standard figure. Method C utilizes bogey [or basic] standards. Under 
this method, the actual figure and not the bogey standard represents the inventory 
"per books.” 

Each of the principal methods are described in this section and some of the 
variations of each are mentioned. Method A is referred to here as the partial 
plan. The output method of accumulating standards is commonly used with it. 
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Method B is described in this section as the single plan and commonly uses the 
input method. The term dual plan is used in the subsequent discussion for 
Method C. 

Bennett (Standard Costs: How They Serve Modern Management) also recog- 
nizes three methods of recording standard costs in the accounts. His first two 
are essentially the same as the above Method A and Method B illustrated here 
in detail as the partial plan and the single plan. For his third method, however, 
instead of the dual plan illustrated here, he describes a method of controlling the 
standard costs in the subsidiary records only. Of this method he says: 

All that Method 3 should eliminate is the detail of journalizing the entries each 
month. The procedural steps, up to the point of formalizing them in the general 
ledger, will not be changed. Instead of ledger accounts for perpetual inventories, 
cost variances, burden clearing details, coat of sales, and other monthly transactions, 
informal equivalent figures will be collected on work sheets, and from these the cost 
controls and the monthly financial and operating reports will be prepared. 

Method 3 is not a substitute for accounting control of costs. It is, instead, an 
informal method of obtaining accounting control in those cases where, for any reason, 
the more formalized procedures may not appear to be desirable. 

Blocker and Weltmer (Cost Accounting) have essentially the same threefold 
breakdown as Bennett, and like him they do not specify the use of basic (bogey) 
standards in the third method. Blocker and Weltmer express the opinion that 
probably the most commonly used method is that of recording standard costs 
in subsidiary records only and of having the subsidiary records show both stand- 
ard and actual figures, i.e.. a form of statistical costs referred to above. 

In the discussion of all the various w^ays of entering standard costs in the 
accounts, we should not lose sight of the basic fact that standard costs may be 
used in either a job order or process cost situation. 

TYPES OF VARIANCE CALCULATIONS. V ariancps from standard 
cost can be expressed in either absolute or relative numbers. By the first 
method the variance is computed by subtracting actual cost from standard cost. 
If the actual exceeds the standard cost, the variance is a negative figure (i.e., 
unfavorable and representing a variance loss) ; if actual cost is less than standard 
cost, the variance is a positive figure (i.e., favorable and representing a variance 
gain). This method of expressing variances is one which centers the attention of 
management upon dollar amounts of variation from standard costs. 

By the second method, the variance is computed by dividing the standard cost 
figure into the actual cost figure to obtain the actual cost as a percentage of 
standard cost. Since standard cost is always the base for comparison, the stand- 
ard cost i.s considered as 100%. When actual cost has thus been converted to per- 
centages of standard, the actual cost percentage figure can be subtracted from 
the standard cost percentage figure (100%). The result, vihich may be either 
positive or negative, depending upon whether actual cost is less or greater than 
standard post, is the cost variance expressed as a percentage of standard cost. 
In contrast with the preceding method, a relative variation from standard is 
thus provided. 

These two methods present complementary aspects of the cost figures in such 
a manner that both are required for a complete understanding of the cost varia- 
tion that has taken place. Variances which are large in terms of dollars are 
sometimes so small in terms of percentages that they pass unnoticed by manage- 
ment if presented in the latter form alone; on the other hand, a large percentage 
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variance may call attention to a substantial deviation from standard efficiency, 
yet the present actual loss in terms of dollars may be small. 

Accounting for Partial Plan 

Charging Work in Process at Actual Cost 

CHARACTERISTICS OF PARTIAL PLAN. There are three distinctive 
features that characterize this method of standard costkeeping, namely: 

1. Debits to work-in-process account are entered at actual cost; credits to work- 
in-process account are entered at standard cost. Thus, raw materials inventories 
are carried at actual cost, and finished goods inventories are carried at standard 
cost. Cost of goods sold is computed at standard cost. 

2. Variances from standard cost arc collected at the end of the accounting period 
after work in process has been inventoried. 

3. Variances from standard cost appear as a total difference between standard 
and actual cost. Analysis of these variance figures requires the aid of informa- 
tion not available in the accounts. 

ILLUSTRATION OF PARTIAL PLAN. The following facts arc assumed 
for the illustration of the partial plan. It is further assumed that the stanrlard 


Materials : 

Hind 

Quantity 

Standard 

Unit Cost 


Totals 

M-1 

5 units 

$1.00 

S 5 00 


M-2 

2 units 

7.00 

14.00 


M-3 

12 units 

2.00 

24.00 


Direct Labor: 

Operation 

Number 

1 

Standard 

Hours 

5 

Tnlal Material Cost . 

Standard Rate 
per Hour 

11.50 

S 7.50 

S 43.00 

2 

15 

1.60 

24.00 


3 

3 

1.75 

5.25 


4 

7 

1.95 

13.65 


Total Hours .. 30 

Total Cost 

Overhead : 

Rate per 

Direct Standard 

Labor Hour Hours 

Department A 

(Operations 1 & 2) .. $1.00 20 

$20.00 

$ 50.40 

Department B 

(Operations 3 & 4) . . 

3.00 10 

30.00 




Standard Unit Cost . 


50 00 

$143.40 


Fig. 1. Standard cost card, product Z. 
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cost data are to be accumulated by the output method. The illustration shows the 
operation of the manufacturing accounts by following step by step the flow of 
costs from the initial purchase of materials and services to the final summary of 
results in the financial statements. The company is assumed to be one which has 
two productive departments (Department A and Department B) and one service 
department, which is a power plant. The product goes through four operations, 
the first two of which are carried out in Department A, while operations 3 and 4 
are carried out in Department B. Three kinds of material (designated as M-1, 
M-2, and M-3) are used, the first t'lvo being issued at the beginning of operation 
1 and the third at the time work enters operation 3. 

Entries and statements are based upon the standard cost card (Fig. 1), flexible 
budgets (Figs. 2-A)j and the statement of transactions which follow. 

Statement of Transactions. The following beginning inventories and trans- 
actions for the month are a.ssumed: 


1 . Beginning inventories : 
a. Raw materials: 


Kind 

Units 

Actual 

Unit Price 

Actual Coat 

M-1 

200 

$ 91 

S 182 00 

M-2 

100 

7.70 

770.00 

M-3 

300 

2.20 

660.00 


SI, 612.00 


b. Work in process: 

Department A; 20 units completed through operation 1; standard cost 
S630 00 (see computation of cost below). 

Department B; None. 

c. Finished goods: 

10 units of product Z; standard coat $1,434.00. 

2. Purchases of materials: 


Kind 

Units 

Actual 

Unit Price 

Actual Cost 

M-1 

1,000 

$ .85 

$ 850.00 

M-2 

500 

7.70 

3,850.00 

M-3 

2,000 

2.20 

4,400.00 




$9,100 00 


3. Materials put into process: 


Actual 


Department 

Kind 

Units 

Unit Price 

Actual Cost 

A 

M-1 

520 

$ .86 

$ 447.20 

A 

M-2 

200 

7.70 

1,540 00 

11,987.20 

B 

M-3 

1,100 

2.20 

2,420.00 

$4,407.20 


(Average cost has been used, but any of the other pricing methods could be used.) 
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Fig. 2, Power plant flexible budget. 
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Fig. 3. Flexible overhead budget, Department A. 
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Fig. 4. Flexible overhead budget, Department B, 
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4. Direct labor usad: 

Department Operation Actual Hours Actual Rate Actual Pa)Tqil 

1 - 525 $1.50 S 787.50- 

2 1,540 1.65 2,541.00 

2,065 TO28.50 

3 230 ~ 1.80 .S 414 00 

4 560 1.90 1,064.00 

790 $1,478.00 

2,855 $4,806.50 

5. Actual overhead costs incurred : 

a. Power plant: 

Item Actual Cost 

Supervision S 200 00 

Powerhouse labor 295 00 

Fuel 470.00 

Water 135 00 

Supplies 87 50 

Maintenance 185 00 

Depreciation 50.00 

Taxes 15.00 $1,437.50 


b. Department A: 

Supervision $ 460.00 

Indirect labor 945 00 

Sup])lies 56 00 

Depreciation 100 00 

Taxes 75 00 1,636.00 

c. Department B: 

Supervision $ 325 00 

Indirect labor 215 00 

Maintenance 190 00 

Dejjreciaiion 1,000 00 

Sui)plics .90 00 1,820.00 

$4'89i^ 

d. Power actually consumed by producing department.s : 

Department A: 25.000 kw.h. 

Department B: 65,000 kw.h. 

6. Work completed during month: 

Department A: 100 units completed and transferred to Department B. 
Department B: 80 units completed and transferred to finished goods. 

7. Ending inventory of work in process; 

Department A: 10 units, all material added, but no labor or overhead 
applied. 

Department B: 20 units, % completed in operation 3 

8. Sales: 


So units at $200.00 each. 
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JOURNAL ENTRIES FOR PARTIAL PLAN. The joimial entries for 
this method are shown below, followed by explanations of the entries and figures. 
Fig. 5 shows a cumulative standard cost card for product Z by operations com- 



Material 

Labor 

Overhead 

Total Cost 

Operation 

a 

0 

d 

s 

d 

1 

d 

0 

Number 

o 


o 


o 


D 



S o 

1 s 


18 

gs 

|5 

1 s 

18 



|u 


fo 

8.0 

|o 

»o 

|u 


5 

u 

O 

o 

o 


5 

u 

(a) ■ 

(b) 

(0) 

(d) 

(e) 

(f) 

(K) 

(b) 

(1) 

1 

$19.00 

$19.00 

$ 7.50 

$ 7.50 

$ 5.00 

$ 5.00 

$31.50 

$ 31.50 

2 

O.OO 

19.00 

24.00 

31.50 

15.00 

20.00 

39.00 

70.50 

3 

24.00 

43.00 

5.25 

36.75 

9.00 

29.00 

39.25 

109.75 

4 

0.00 

43.00 

13.05 

50.40 

21.00 

50.00 

34.66 

143.40 


Fi^. 5. Cumulative standard cost card, product Z (by operations completed). 


pleted, a rearrangement of the standard cost card (Fig. 1) for the same produrt. 
The entries and figures are carried through to the variance calculations, the 
ledger accounts (Fig. 6), and the financial statements (Figs. 7 and 8). 

1. Entry for purchase of raw materials; 

Raw Materials $9,100.00 

Vouchers Payable $9,100.00 

To record actual cost of materials purchased. Subsidiary stores 
ledger is kept in the usual niiiniiei, using iictual costs 

2. Entry for direct material put into process: 


Work in Process — Department A $1,987.20 

Work in Process — Department B 2,420.00 

Raw Materials $4,407.20 


To charge departmental Work-in-Process accounts with actual 
cost of materials put into process. 

3. Entry for direct labor cost incurred: 


Work in Process — Department A $3,328.50 

Work in Process — Department B 1,478.00 

Payroll Accrued $4,806.50 


To charge departmental Work-in-Process accounts with actual 
cost of direct labor used in productive departments. 

4. Entries for actual overhead costs: 

a. Recording service department costs — 

Power Cost $1,437.50 

Vouchers Payable, etc $1,437.50 

To charge Power Cost account with actual costs of operating 
this service department. 
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b. Distributing service department costs to productive departments — 

Work in Process— Department A $ 375.00 

Work in Process — Department B 1,050.Q0 

Power Cost $1,425.00 

To charge departmental overhead accounts with budgeted cost of 
power used. Fixed costs of power plant are distributed to operat- 
ing departments in ratio of their capacities to demand service 
(25% to A, 75% to B) ; variable costs are charged at standard 
cost of $.0075 per kw.h. consumed. 

c. Recording producing department direct overhead cost — 

Work in Process — Department A $1,636.00 

Work in Process — Department B 1,820.00 

Vouchers Payable, etc $3,456.00 

To charge departmental account with actual direct overhead. 

5. Entries for work completed during month; 

a. Transferring semifinished material from Department A to Depart- 
ment B — 

Work in Process — Department B $7,050.00 

Work in Process — ^Department A $7,050.00 

To transfer 100 product units from Department A to Depart- 
ment B at standard cost (100 X $70.50, standard cost per unit 
through operation 2, per Fig. 5). 

b. Recording goods finished — 

Finished Goods $11,472.00 

Work in Process — Dppai tnient B $11,472.00 

To transfer 80 completed units from Department B to finished 
goods inventory at standard cost (80 X $143.40, per Fig. 1) 

6. Entries for sales : 

a. Recording selling price — 

Accounts Receivable $10,000.00 

Sales $10,000.00 

To record sale of 50 units at $200.00 each. 

b. Recording cost price — 

Cost of Sales $7,170.00 

Finished Goods $7,170.00 

To transfer standard cost of goods sold from Finished Goods to 
Cost of Sales (50 units at standard cost of $143.40, per Fig. 1). 

7. Entry for variances from standard: 

Variances from Standard $ 905.20 

Work in Process — Department A $ 716.70 

Work in Process — Department B 266.00 

Power Cost 12.50 

To transfer variances from standard to special account. 
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Raw Materials 


Bal. 

$ 1.612,00 

(Z) 

$ 4,407.20 

(1) 

9,100.00 

Bal. 

6,304.80 


$10,712.00 


$10,712.00 

Bal. 

$ 6,304.60 




Powe: 

r Cost 

(4a) 

$ 1,437.50 

(4h) 

$ 1,425.00 



(7) 

12.50 


$ 1,437.50 


$ 1,437.50 


Work In Pro 

cess — 

Dept. A 

Bal. 

$ ' 630.00 

(5a) 

$ 7,050.00 

(Z) 

1,967.20 

(7) 

716.70 

(3) 

3,326.50 

Bal. 

190.00 

(4b) 

375.00 



(4c) 

1,636.00 



$ 7,956.70 


$ 7,956.70 

Bal. 

$ 190.00 




Work In Process- 

•Dept.B 

(Z) 

$ 2,420.00 

(5b) 

$11,472.00 

(3) 

1,476.00 

(7) 

266.00 

(4b) 

1,050.00 

Bal. 

2,080.00 

(4c) 

1,820.00 



(5a) 

7,050.00 




$13,816.00 


$13,816.00 

Bal. 

$ 2,060.00 




Variances from Standard 

(7) 

$ 995.20 

|(B)PKiL$ 995.20 


Finished Goods 


Bal. $ 1,434.00 

(5b) 11,472.00 

$12,906.00 

(6b) $ 7,170.00 

Bal. 5,736.00 

$12,906.00 

Bal. $ 5,736.00 

Cost c 

d Sales 

(6b) $ 7,170.00 1 (B)PficL $ 7,170.00 

Accounts Receivable 

(6a) $10,000.00 1 

Sales 

(B)P8tL $10,000.00 

(6a) $10,000.00 

Payroll 

Accrued 

Vouchers P 

(3) $ 4,606.50 

Payable, etc. 

Bal. $13,993.50 

(1) $ 9,100.00 

(4a) 1,437.50 

(4c) 3,456.00 

$13,993.50 

$13,993.50 

Profit E 

Bal. $13,993.50 

ind Loss 

CapitE 

I (8) $ 1,634.60 

II Stock 


Bal. $ 3,676.00 


(Capital Stock In an amount just equal to the beginning Inventories was as- 
sumed BO that the ledger would balance.) 


Fig. 6. Ledger accounts for partial plan standard costs. 


The amounts are computed as follows: 





Dept. A 

Dept. B 

Power D ept. 

Total debits at actual cost 

. *7,956.70 

*13.818.00 

*1.437.50 

Standard cost of units finished 

. $7,050.00 

$11,472.00 

$1,425.00 

Standard cost of ending inventory . . 

ino 00 

2,080 00 

0.00 

Total credits at standard cost 

. $7,240.00 

$13,552 00 

$1,425.00 

Variances from standard 

. * 716.70 

$ 266.00 

$ 12.50 

8. Entry to close expense and revenue accounts: 



Sales 


$10,000.00 

Cost of Sales 



$7 170 00 

Variances from Standaril 



995.20 

Profit and Loss 



1,834.80 


To close nominal account balancL'^ 
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9. Alternative entries not posted to ledger (Fig. 6) to allocate variances and 
close expense and revenue accounts: 
a. Prorating variances — 


Work in ProcDSS — Department A $ 11.48 

Work in Process — Department B 131.00 

Finished Goods 378.99 

Cost of Sales 473.73 

Variances from Standard $ 995.20 


To adjust ending inventories from standard to actual on an 
average cost basis. (See Calculation of Amounts To Be Dis- 
tributed, subsequently in this section.) 

Alternative entries not posted to ledger (Fig. 6) : 
b. Closing expense and revenue accounts — 


Sales 3510,000.00 

Cost of Sales 357,643.73 

Profit and Loss 2,35627 

To close nominal account balances 

c. Reversing prorations — 

Variances from Standard 35 521.47 

Work in Process — Department A S 11. 4S 

Work in Proress — Department B 131.00 

Finished Goods 378.99 


To readjust beginning inventories of the new period to standard 
cost. 


CALCULATION OF WORK-IN-PROCESS INVENTORIES. At the 

end of the month, the balances in Work-in-Process accounts are composed of two 
elements: 

1. Standard cost of unfinished work. 

2. Variances from standard cost. 

These latter apply both to the unfinished work as well as to the work which was 
completed and transferred to finished goods during the month, for Work-in- 
Process account has been credited only for the standard cost of goods finished. 
The first step in effecting a separation of work-in-proccss inventory from vari- 
ances is an inventory of goods in process. Material, labor, and overhead contained 
in this inventory are priced at standard cost. It is necessary to take into con- 
sideration the stage of completion rearhed by multiplying the aggregate stand- 
ard post of the product units on hand by a fraction rcjiresenting the average 
degree of completion. The sum of the standard costs of the ending inventory 
of w^ork in process and the units finished is then subtracted from the total debits 
to Work in Process to determine the amount of the variances from standard cost. 
This amount is then transferred to a Variances from Standard account (entry 
7). Any balance remaining in a service department account is also a variance 
from standard. The balance remaining in the Work-in-Process account is the 
standard cost of the ending inventory. 

Another method is to arrange the standard cost card to show a cumulative 
cost from which can he read the unit standard cost incurred at the completion 
of each Dijeration in the manufacturing process. Rearranging the standard cost 
card (Fig. 1) in this fashion, it would appear as shown in Fig. 5. The following 
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Balance Sheet 
June 30, 19 


Assets: 

Accounts Receivable $10,000.00 

Raw Materials (actual cost) 6,304.80 

Work-in-Process Inventory (standard cost) 2.270.00 

Finished Goods (standard nost) 5,736.00 

Total Assets $24,310.80 


Equities: 

Vouchers Payable, etc $13,993.50 

Payroll Accrued 4,806 50 

Capital Stork 3,676 00 

Net Profit from Manufacturing 1,834.80 

Total Equities $24,310.80 


PROFIT AND IX»SS STATEMENT 

Month of June, 19 


Sales $10,000.00 

Cost of Sales (standard) 7,170.00 

Gross Profit from Manufacturing $ 2,830.00 

Unfavorable Variances from Standard CosI 995.20 

Net Profit from Manufacturing $ 1,834.80 


SCHEDULE OF VAHI^NCER FROM STANDARD COST 

Month of June, 19 


Material price variance $287.20 

Material usage variance 10.00 

Labor rate variance 60.50 

Labor usage variance 164.00 

Overhead expense variance 65.75 

Overhead efficiency variance 15.00 

Overhead utilization variance 392.75 


Total variances from standard cost $995.20 


(The amount of these variances is computed on subsequent pages.) 

Fig. 7. Financial statements under partial plan when variances are not distributed. 


figures illustrate the calculation of the standard cost of work-in-process in- 
ventories. 


Beginning inventory of work in process : 

Department A 20 units 

Department B None 

Ending inventory of work in process : 

Department A 10 units 

Department B (% completed in operation 3) 20 units 
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The 20 units in the beginning inventory of Department A have been completed 
in operation 1 but have not yet started operation 2. The standard cost is there- 
fore: 

20 units X $31.60 [Fig. 5, line 1, col. (i)] = $630.00 

The ten units in the ending inventory in Department A have not yet started 
processing, but materials M-1 and M-2 have been issued. The standard cost of 
the work-in-process inventory in Department A is therefore: 

10 units X $19.00 [Fig. 5, line 1, col. (c)] = $190.00 

The work-in-process in Department B has started operation 3 and therefore has 
incurred all the costs of Department A plus material M-3, which is added at the 
start of operation 3 plus two-thirds of the operating cost of operation 3. Two- 
thirds of the operating cost on 20 units is the equivalent of all the operating cost 
on 13% units (20 X %). The standard cost of the work-in-process inventory in 
Department B is therefore: 

20 units X 170.50 [Fig. 5, line 2, col. (i)] = $1,410.00 

20 units X $24.00 [Fig. 5, line 3, col. (b)] = 480.00 

13% units X $ 525 [Fig. 5, line 3, col. (d)] = 70.00 

13% units X $ 9.00 [Fig. 5, line 3, col. (f)] = 120.00 

$2,080.00 

COMMON VARIATIONS UNDER PARTIAL PLAN. There are in- 
numerable variations in the journal entries made in actual practice under the 
partial plan. Some of the more common are: 

1. The Work-in-Process accounts may be debited with the applied overhead coats 
instead of actual overhead coats. In the example the amounts would bn 
$2,065.00 to Work-in-Process, Department A, and $2,370.00 to Work-in-Proceas, 
Department B. These figures are calculated by multiplying the actual hours 
worked by the normal overhead rate. (2,065 hours X $1.00 for Department A 
and 790 hours X $3.00 for Department B.) Actual overhead costs would then 
be debited to an Overhead Cost account. 

2. In the distribution of power costs, fixed as well as variable costs may be 
charged to producing departments on the basis of a standard rate. The rate in 
this case would be $0,015 per kw.h. consumed, and the debits would be $375.00 
to Work-in-Process, Department A (for 25,000 kw.h ), and $975.00 to Work-in- 
Procp.ss, Department B (for 65.000 kw.h.). The smaller debit to Department B 
as compared with the $1,050.00 charged in entry 4 is caused by the fact that 
it is not charged for the idle capacity of the power department. (See discussion 
on Overhead Variances of Service Departments subsequently in this section.) 

3. Many companies have one Work-in-Process controlling account for all depart- 
ments, and other companies have separate accounts for materials in process, 
labor in process, and overhead in process. 

4. Many companies will have separate variance accounts for the different vari- 
ances. According to NAA Research Series No. 13 (NAA Bulletin, vol. 29) the 
number of variance accounts to have is determined by (1) the number and 
types of variances which are to appear in the statement of cost of goods manu- 
factured and in the income statement, and (2) the need for separation of 
variances to facilitate disposal of the variance balances. The different variances 
are not always treated uniformly at the end of the period. 

CALCULATION OF VARIANCES FROM STANDARD. The Vari- 
ances from Standard account is an algebraic sum of variances flowing from a num- 
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her of causes, and it is necessary to analyze the aggregate figure according to the 
factors responsible for each part of the variance. While this can be readily ac- 
complished, information from sources outside the accounting records is needed. 
The process of analysis and the sources from which essential data can be obtained 
are discussed in the subsequent paragraphs. 

Direct Material Cost Variances. In order to separate material price and 
material usage variances, it is necessary to know: 

1. Actual physical usage of each material. 

2. Actual cost of material used. 

3. Standard physical usage of each material. 

4. Standard unit cost of each material. 

The first of these figures can be obtained from material consumption records or, 
when used, material requisitions, and the second can be obtained from the stores 
records or purchase records. 

The formula for computing the material price variances is 
Material price variance = actual usage X (standard unit cost — actual unit cost). 
The variances for each type of material are 

Material M-1 : 520 X (Jl.OO — $ .86) = I 72.80 gain 

Material M-2: 200 X (17.00 - $7.70) = 140.00 loss 

Material M-3: 1,100 X ($2.00 - $2.20) = 220 00 loss 

$287.20 loss 

Calculation of material usage variance calls for knowledge of the total standard 
quantity of materials contained in the goods produced; this figure is obtained by 
multiplying the equivalent physical units produced during the period by the 
standard usage quantities. Care must be used to include in the standard material 
usage figure only such materials as should have been used in bringing the unfin- 
ished product units to the stage of completion that they have reached on the 
closing date of the period. The formula for determining the equivalent physical 
units produced is 

Equivalent physical units produced = units finished + equivalent units in ending 

inventory — equivalent units in beginning 
inventory. 

The formula for determining the standard physical usage of each material is 

Standard physical usage = standard quantity of material per unit X equivalent phys- 
ical units produced. 

The formula for determining the material usage variance is 

Material usage variance = standard unit price X (standard physical usage — actual 
quantity of material used) . 

The standard physical usage of each type of material is 

Material M-1 : 100 + 10 — 20 = 90 equivalent physical units X 5 = 450 units 

Material M-2 : 100 + 10 — 20 = 90 equivalent physical units X 2 = 180 units 

Material M-3 : 80 + 20 — 0 = 100 equivalent physical units X 12 = 1,200 units 
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The material usage variance for each type is 

Material M-1: Sl OO X ( 450 - 520) = % 70.00 lose 

Material M-2: 17.00 X ( 180 - 200) = 140.00 baa 

Material M-3: $2.00 X (i;200 - 1,100) = 200.00 gain 

$10.00 baa 


Direct Labor Cost Variances. The required data are: 

1. Actual houra of labor uaed. 

2. Actual rate paid. 

3. Standard hours contained in attained production. 

4. Standard rate. 

The first of these figures is obtainable from a summary of clock cards, payroll 
summary, etc., and the actual cost of this time is available in payroll records. 
The number of standard hours must be obtained by multiplying the equivalent 
production figures for the month by the standard unit labor usage. With un- 
finished units still in process, the standard quantity of labor in the product at the 
.stage of completion reached must be used. The standard rate is taken from the 
.-«tandard cost card. 

The formula for labor rate variance is 


Labor rate variance = actual hours used X (standn^d hourly rate 
— actual hourly rate) . 

The labor rate variance figures are : 


Operation 1 
Operation 2 
Operation 3 
Oi)eration 4 


525 X ($150 - $1.50) = S 0.00 
1,540 X ($1.60 - $1.65) = 77.00 loss 
230 X ($1.75 - $1.80) = 11.50 loss 
560 X ($1.95 -$1.90) = 28.00 gain 


$6050 loss 


The labor usage variance or labor efficiency variance can be obtained from 
the following formulas: The formula for the equivalent production is 

Equivalent production = units finished + equivalent units in ending inventory 
— equivalent units in beginning inventory. 

The formula for determining the standard labor hours is 

Standard labor hours = equivalent production X standard hours per unit. 

The formula for determining the labor usage or labor efficiency variance is 

Labor usage variance = standard labor rate X (standard labor hours — actual labor 
hours). 

The standard hours for each operation are: 

Operation 1: 100-1- 0 — 20 = 80 equivalent units X 5= 400 hr. 

Operation 2: 100 -|- 0 — 0 = lOO equivalent units X 15 = 1,500 hr. 

Operation 3: 80 H- 13% — 0 = 93% equivalent units X 3 = 280 hr. 

Operation 4 : 80-1-0 — 0 = 80 equivalent units X 7 = 560 hr. 
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The labor usage variance amounts are: 

Operation 1: $1.50 X ( 400— 525) = 1187^0 loss 

Operation 2; $1.60 X (1^500 — lj540) = 64.00 loss 

Operations: $1.75 X ( 280 - 230)= 87 .50 gain 

Operation 4: $1.95 X ( 560 - 560) = 0.00 

$164.00 loaa 

Overhead Variances of Producing Departments. Overhead or manufactur- 
ing cost variances are usually of three types: (1) expense or budget variance (2) 
efficiency variance and (3) utilization variance. 

The expense variance is the result of spending more or less than the budgeted 
allowances for indirect materials, indirect labor, etc., at the attained activity 
level. 

The efficiency variance, also called controllable variance, is the result ot using 
more or less than the standard amount of overhead service. It arises whenever 
the actual direct labor hours or machine hours differ from the standard allowed 
hours. 

The utilization variance, frequently referred to as capacity variance, or vol- 
ume variance, is the result of operating more or less than the normal number of 
hours in any given budget period. 

In order to compute overhead variances, it is necessary to know: 

1. Actual overhead for the period. 

2. Actual number of direct labor hours (or other units, if overhead is not dis- 
tributed on basis of direct labor hours). 

3. Budgeted overhead for period. 

4. Number of standard labor hours in product. 

5. Normal overhead rate. 

The sources of these data are: 

1. Actual overhead is obtained by summing debits in departmental overhead 
accounts (departmental cost distribution sheet). 

2. Actual number of direct labor hours is compiled from clock cards. 

3. Budgeted overhead is obtained from the flexible budgets (Figs. 2 to 4) by 
selecting flgures corresponding to the actual number of direct labor hours 
worked. In the case of Department A, actual liours worked aie 2,065 against 
2,000 normal. The budget allowance for 2,065 hours is obtained by inteipolation 
in the flexible budget (Fig. 3). Since the variable cost per hour is $.50, the 
budget for 2,065 hours is arrived at as follows: 


Fixed or stand-by charges $1,000.00 

Variable charges (2,065 X $.50) 1,032 50 

Total .$2,032.50 


Similarly the budget for the 790 hours actually worked in Department B 
(Fig. 4) is as follows: 


Fixed or stand-by charges $2,025.00 

Variable charges (790 X $.975) 770.25 

Total $2,795.25 


4. The number of standard direct labor hours in production is found by multiply- 
ing the units produced by the standard labor hour content per unit as shown 
by the standard cost card. 

5. The normal overhead rate is obtained from the standard cost card. 
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The foimulAfi for the overhead variances are: 

1. Overhead expense or budget variance = (budgeted overhead cost at actual 

activity level) — (actual overhead 
cost). 

2. Overhead efficiency variance = (normal overheid rate X standard direct labor 

hours in product) — (normal overhead rate X 
actual direct labor hours in product). 

3 . Overhead utilization variance = (normal overhead late X actual direct labor 

hours in product) — (budgeted overhead 
cost at actual activity level). 

These formulas yield the following variance figures: 

Department A : 

Expense variance == {2,032.50 — $2,011.00 = $ 21.50 gain 
Efficiency variance = 11.00 (1,900 — 2,065) = 165.00 loss 
l^tilization variance = $2,065.00 — $2,032 50 ~ 32.50 gain 

Department B: 

Expense variance = $2,795.25 — $2,870.00 = $ 74.75 loss 
Efficiency variance = $3.00 (840 — 790) = 150.00 gain 

Utilization variance = .$2,370.00 — $2,795.25 = 425.25 loss 

For other methods of computing overhead variances, see section on Analysis and 
Control of Standard Cost Variations. 

Overhead Variances of Service Departments. As a first step in obtaining a 
variance for service departments, it is necessary to make service department cost 
distributions. The power cost distribution illustrated here is typical. 

Department A (Fig. 3) require.^^, when operating at normal rapacity, 25,000 
kw.h. of power monthly, and Department B (Fig. 4) requires, at normal capacity, 

75.000 kw.h. monthly. Hence, Department A is responsible for one-fourth nf 
power plant capacity, and Department B for three-fourths. Fixed costs of the 
power plant, which represent stand-by costs of providing this capacity to supply 

100.000 kw.h. per month, are therefore distributed to the two jjroductive depart- 
ments in proportion to these capacity figures. The fixed power cost distribution 
based on the flexible budget (Fig. 2) is: 

To Department A: ^ X $750.00 = $187.50 

To Department B: % X 750.00 = 562 50 $750.00 

Variable costs of generating power arc charged to producing departments at 
a standard unit rate determined by dividing total budgeted variable power costs 
at normal capacity ($1,500 — $750) by the niunber of kilowatt-hours generated 
when the power plant is operating at normal capacity (100,000). The calculations 
are: 

$750.00 100,000 = $.0075 per kw.h. 

This serves to distribute the variable costs of generating power to the producing 
departments in the ratio of actual power consumption as follows: 

To Department A: $.0075 X 25,000 = $187.50 

To Department B; .0075 X 75,000 = 562.50 $750.00 
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This double basis of power cost distribution is advocated by Schlatter and 
Schlatter (Cost Accounting) who contend that fixed power costs should be appor- 
tioned on the basis of consumption of current at normal capacity (i.e., capacity 
ratios), while variable power costs are to be distributed on the basis of actual 
consumption (consumption ratios). In this way a fairer service cost distribution 
results when actual operations are more or less than normal capacity. 

The power plant has spent $12.50 more than its budget allowance for the 
month, and hence there is an expense variance of this amount chargeable to 
the power plant. While only of the power plant’s normal capacity has been 
used, no utilization variance appears in the power plant accounts because all 
fixed costs pertaining to it have been distributed to producing departments. 
Hence idleness in the power plant increases the utilization variance of producing 
departments, in this case Department B, since Department A operated at slightly 
above normal capacity. 


Summary of Overhead Variances 

Department A Departments Power Total 


Expense (S 21.50) $ 74.75 $12.50 $ 65 75 

p]ffirieniT 165.00 (150.00) — 15.00 

Utilization (32.50) 425.25 — 392 75 


Total $111.00 1350.00 $12.50 $473 50 


(For other methods of computing variances, see section on Analysis and Con- 
trol of Standard Cost Variances.) 

DISPOSITION OF VARIANCES UNDER PARTIAL PLAN. The 

ultimate disi)Osal of the cost variances from standard is a matter concerning 
which different lines of opinion exist. In general the method advocated is deter- 
mined by the accountant’s attitude toward standard costs. The methods in use 
and the reasons advanced in support of each are summarized below: 

1. Close to Profit and Loss. 

2. Distribute to inventories and Cost of Sales, or Cost of Sales only. 

3. Close out to reserve accounts. 

The first two methods are both illustrated in the journal entries. Apparently 
both are acceptable to the independent auditors. Accounting Research Bulletin 
No. 43 (American Institute of Certified Public Accountants) states with regard 
to the valuation of inventories: 

Standard costs are acceptable if adjusted at reasonable intervals to reflect current 
conditions so that at the balance sheet date standard costs reasonably approximate 
costs computed under one of the recognized bases. In such cases descriptive language 
should be used which will express this relationship, as, for instance, “approximate 
costs determined on the first-in, first-out basis,” or, if it is desired to mention 
standard costs, “at standard costs, approximating average costs.” 

Many companies will distribute some of the variances and close others to 
Profit and Loss. The materials price variance is the one most frequently dis- 
tributed, since it is often large in amount and is for the most part uncontrollable. 
The overhead utilization (volume) and expense variances (budget) are the 
ones most commonly closed to Profit and Loss, since they represent unabsorbed 
overhead which is usually closed to Profit and Loss even when standard costs 
are not used. 
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Closing Variances to Profit and Loss. Those who favor this method present 
the following arguments: 

1. The standard cost represents the proper or justifiable cost of goods manu- 
factured. This view is expressed in Matz-Curry-Frank (Cost Accounting) : 

Only standard costs should be con'^idpred the real or true costs. Any variance is 
not an increase or decrease in manufacturing costs but rather a deviation from con- 
templated costs. Deviations or variances are merely the results of abnormal in- 
.activity, extravagance, inefficiencpR or efficiencies, or other vicissitudes of business 
fortune. This viewpoint leads to the statement that all variances, debits or credits, 
should be charged or credited to the income and expense account at the end of the 
month or at the end of the fiscal period. On the income statement, therefore, the 
variances are listed separately below the standard cost of sales to indicate what they 
are and to permit further analysis without reorganizing any figures. 

Many proponents, however, would agree that this argument does not hold for 
uncontrollable variances, especially variances caused by price changes occurring 
after the date the standards were set. 

2 . Standard costs provide inventory valuations that arc conservative, for they 
ilo not include in inventory figures the cost of wastes, losses, inefficiencies, anil 
excessive overhead from low volume of production. If the standards are normal 
costs, the effect of cyclical price swings is likewise removed to a considerable 
extent, and, compared with the valuation determined by actual cost methods, the 
inventory is valued at a lower figure in times of inflationary prosperity and at a 
higher figure in times of extreme depression. 

3. Standard costs make statements available at an earlier date because in- 
ventory valuations are easier to obtain at standard cost than at actual cost 

4. Gross profit margin as a measure of merchandising activities is more readily 
comparable from month to month wffien variations in manufacturing cost are 
excluded from it by entering only standard costs in the Cost of Goods Sold 
account. 

5. Executives are more certain to notice variances and to take action to prevent 
their recurrence w^hen these variances are set out in the profit and loss statement 
as losses or gains. On the other hand, the need for managerial action is obscured 
when variances are combined with cost of goods manufactured or when they are 
set up as reserves. 

6. In a plant where many different products are manufactured, it may be very 
difficult to determine accurately how much variance should be distributed to each 
product. 

Distribution of Variances. By distributing variances over inventories and 
cost of goods sold, both these items are shown at actual cost in the financial 
statements. While variances are kept in separate ledger accounts, these accounts 
are regarded as valuation accounts to be closed into inventory and Cost of Goods 
Sold accounts when the financial statements are prepared. In siijiport of this 
procedure, the following reasons are given frequently: 

1. Only actual costs should be admitted to the financial statements. The basis 
for this opinion seems to be an unwillingness to recognize standard costs as true 
costs, for standard costs are viewed merely as convenient aids to factory manage- 
ment and not as costs suitable for use in the income statement. On the other 
hand, actual costs are regarded as facts, and as such it is felt that they should be 
used in the financial statements, regardless of their effect. It could also be 
argued that the public at large is unfamiliar with standard costs and is unable to 
understand statements containing them. However, published statements have long 



16'22 


OPERATION OP STANDARD COSTS 


reported inventories and cost of sales figures in which overhead is included at a 
standard rate. 

2. Variances from standard costs are not losses but costs and hence should be 
reflected in inventory valuations. Furthermore, charging off variances in the 
period in which they arise distorts the net profit figures. 

3. Standards must be accurate and reliable if they are to serve as the basis for 
inventory values in the balance sheet. During the developmental stage and 
before their accuracy has been tested, it is doubtless best to use actual costs 
for financial statement purposes. 

A variation of the method of distributing variances is to close them to Cost of 
Sales. If it is done for all variances, it has the effect of converting the standard 
cost of sales into an actual cost of sales. Although the method is attractive because 
of its simplicity, on theoretical grounds it cannot easily be defended. Thus, ac- 
cording to Schlatter and Schlatter (Cost Accounting) if the variances represent 
actual cost of goods, they relate to inventories as well as to the goods sold. If the}' 
represent real losses or gains, they cannot be cost of goods whether sold or unsold. 

The Committee on Accounting Concepts and Standards of the American 
Accounting Association (Accounting and Reporting Standards for Corporate 
Financial Statements) observes that standard costs "typically are adjusted to 
historical outlay cost in published financial reports.'' 

Calculation of Amounts To Be Distributed. If we use the figures in the 
preceding illustration, the ending inventory balances and Cost of Sales will con- 
tain the following amounts and percentages of the various cost elements: 


Materials Labor Overhead 


Work in Process, Dept. A. 

Amount 

$ 190 00 

Percent 

3 862 

Amount 

Percent 

Amount 

Percent 

Work in Process, Dept. B. 

860.00 

17.480 

o 

p 

o 

o 

13.369 

$ 520.00 

10.358 

F’inished Goods 

1,720.00 

34 959 

2,016 00 

38 503 

2,000.00 

39.841 

Cost of Sales 

2,150 00 

43.699 

2,520.00 

48.128 

2,500.00 

49.801 


$4,920 00 

100 000 

$5,236.00 

100 000 

$5,020 00 

100 000 


The above amounts are obtained by multiplying the number of units in each 
category by the standard material, labor, and overhead costs per unit. The varia- 
tions would then be allocated on the basis of these percentages as follows: 


Materials Labor Overhead Total 


Work in Process, Dept. A $ 11.48 $ 0.00 5 0 00 $ 11.48 

Work in Process, Dept. B 51.95 30 01 49.04 131.00 

Finished Goods 103.90 86.44 188 65 378.99 

Cost of Sales 129.87 108.05 236.81 473.73 


J297.20 $224 50 1473.50 $995.20 


The closing entries which would be made when the variations were distributed 
have been shown prior to this as entry 9b (see preceding text under Journal 
Entries for Partial Plan), and the financial statements are shown in Fig. 8. 

There will normally be some beginning balances m the variance accounts 
which represent the portion of the previous period's variances which were dis- 
tributed to the ending inventories of that period. These amounts will be dis- 
tributed along with the variances of the current period. 

In the preceding example, the standard costs have been adjusted to actual cost 
on an average cost basis. According to Anderson (Practical Controllership) 
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Balance Sheet 
June 30, IB 


.Assets : 

Accounte Receivable $10,000.00 

Raw Materials (average cost) 6,304 80 

Work-in-Process Inventory (average ros() 2,412.48 

Finished Goods (average cost) 6,114.BB 

Total Assets $24,832.27 

Equities ; 

Vouchers Payable, etc $13,993.50 

Payroll Accrued 4,806.50 

Capital Stock 3,676.00 

Net Profit from Manufacturing 2,356.27 


Total Equities $24,832.27 


PROFIT ANR LOSS STATEMENT 

Month of June, 19 


Sales $10,000.00 

Cost of Sales (actual) 7,643.73 

Gross Profit from Manufacturing $ 2,356.27 


Fig. 8. Financial statements under partial plan when variances are distributed. 

the adjustment to actual cost may also be made on a last-in, first-out (lifo) 
or first-in, first-out (fifo) basis, either by individual materials or by classes of 
material. The standard value of each material in the inventory may be individ- 
ually adjusted to actual cost on a last-in, first-out or first in, first-nut basis, and 
the remainder of the materials price variance may be closed to Cost of Sales. 
Where this is impractical, the various materials may be classified into groups, and 
the ratio of actual to standard cost by group may be determined for the pur- 
chases of each month. These ratios may then be used to adjust the inventories? 
from standard cost to actual cost, using the ratios for the last month or months of 
the fiscal year for first-in, first-out or the ratios of the first month or month.^ 
of the fiscal year if last-in, first-out is to be used. 

Variance Reserves. Under this method, variance gains are carried as deferred 
credits until offset by variance losses, and variance losses arc carried as deferred 
charges until offset by variance gains. The preponderant weight of opinion is 
against carrying such balances beyond the end of the fiscal year. Seasonal 
fluctuations, however, may follow a regular and recurrent cycle within a year, 
and hence the plan of deferring utilization variance balances during a seasonal 
cycle is workable and a])pears to be fairly widely used. Utilization balances 
resulting from seasonality in the use of plant should, over a complete seasonal 
cycle, cancel out, and any amount remaining at the end of a year should then be 
written off. 

Inventory Valuation and Variances. Inventories which have been costed at 
standard cost are subject to the usual adjustments for spoilage, obsolescence and 
deterioration, and realizable value. According to NAA Research Series No. 13 
(NAA Bulletin, vol. 29), where the common practice of valuing inventories at 
the lower of two prices, cost or market, is followed, the use of standard costa 
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does not offer any new problems. The test of a comparison with market prices 
can be applied to standard costs just as readily as to actual costs. If the inven- 
tory is found to be materially above the market, it may be written down whether 
it be carried at standard or actual cost. 

Even those who object to a standard cost basis of valuing labor and materials 
in inventory generally apply a standard overhead rate if the business is subject 
to marked fluctuations in output. From a historical point of view, objections to 
the use of standard costs for inventory valuation seem to have been discarded 
one by one. Thus the early writers on nrroiinting objected to any inclusion of 
overhead in costs on the ground that advance estimates created arbitrary and 
fictitious inventory debits. Today practically all cost systems purporting to give 
actual costs make use of a predetermined burden rate. In fact so common is the 
practice that most people now think of actual cost as meaning actual material, 
actual labor, and normal overhead. Valuation of direct materials and direct labor 
at standard cost is thus but a step farther in the same direction in which account- 
ing has been moving for a long time, rather than a sudden break from an actual 
to a standard co.st basis of calculaling figures to serve as a basis for financial 
statements. 

JOURNAL ENTRIES FOR REVISION OF STANDARDS. A change 
in standards raises the question as to whether or not to adjust the closing inven- 
tory for such changes. According to NAA Research Scries No. 13 (NAA Bulletin, 
vol. 29) there are two answers to the question, as follows: 

1. If the new standard costs reflect conditions which affected the actual cost of the 
goods in the closing inventory, most companies adjust the inventory to the new 
standard cost and carry the contra side of the adjusting entry to cost of sales by way 
of the variance accounts. In effect, this procedure assumes that the standard cosUs 
used to cost goods in the inventory have been incorrect and that restatement of 
inventory cost is needed to bring inventories to a correct figure on the books. Since 
the use of incorrect standards has affected the variance accounts as well as the 
inventory, the adjustment is carried to the variance accounts. 

2. If the standard costs represent conditions which are expected to prevail in the 
coming period but which have not affected costs in the past period, closing inventories 
are costed at the old standards. It appears to be common practice to adjust the 
detailed inventory records to new standard costs before the end of the year just 
passed. In order to maintain the control relationship which the inventory accounts 
have over subsidiary records, the same adjustment is entered in the inventory control 
accounts and the contra entry is carried to an inventory valuation account. Thus the 
net effect is to state the inventory in the closing balance sheet at old standard costs. 
In the next period the inventory valuation account is closed to cost of sales when the 
goods to which the reserve relates move out of inventories. By use of this tpchniriue 
the detailed records can be adjusted to new standards before the beginning of the 
year while at the same time the net charge to Cost of sales in the new period is for old 
standard cost since the latter cost was correct at the time the goods were acquired. 

Accounting for Single Plan 
Charging Work in Process at Standard Cost 

CHARACTERISTICS OF SINGLE PLAN. The distinctive features of 
the single plan are: 

1. Both debits and credits to Work in Process are entered at standard cost, and 
the Finished Good.s and Cost of Sales accounts are also carried at standard cost. 
Bennett (Standard Costs, How They Serve Modem Management) favors this 
as the most logical of the several procedures possible. 
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2 . Most companies also carry the raw materials inventory at standard cost, 
although some carry it at actual cost. NAA Research Series No, 13 (NAA 
Bulletin, vol. 29) states that in approximately three-fourths of the companies 
included in the NAA field study, raw materials were carried on the books at 
standard cost. There are also companies which carry some items, usually sup- 
plies to be charged to overhead accounts, at actual cost and the remainder at 
standard cost. 

3. Variances are usually accumulateil during the accounting period from material 
requisitions and time tickets by the input method (see Methods for Determin- 
ing Variations from Standard in this section). This method makes it possible 
to analyze variations daily or weekly if desired. 

ILLUSTRATION OF SINGLE PLAN. The facts assumed are the same 
in amount as those assumed for the partial plan, to facilitate comparison between 
the two methods. The data for direct material and direct labor, however, are 
restated in the form in which they would be obtained by the input method. All 
other facts are the same as under the partial plan discussed in this section. 

Restatement of Transactions for Direct Material and Direct Labor. The 

transactions for direct material and direct labor can be restated as follows: 


1. Material purchases per invoices: 



Kind 

Actual Price 

Standard Price 

Variance 

M-1 

3 850 

$1,000 

$150 gain 

M-2 

3.850 

3,500 

350 loss 

M^ 

4,400 

4,000 

400 loss 


$9,100 

88,500 

$600 loss 

2. Materials put into process per material requisitions : 




Dept. A 

Dept. B Total 

Standard material requisitions 

.... 81.710.00 

$2,400.00 $4,110.00 

Excess material requisitions 

210.00 

210.00 

Material saved credit ] 

memos 


200.00 200.00 

3. Direct labor used 

per time tickets: 



a. Amounts 





Standard Hours 

Actual Hours 

Actual Hours 


at 

at 

at 


Standard Rates 

Standard Rates Actual Rates 

Operation 1 

. . $ 600.00 

8 787.50 

$ 787.50 

Operation 2 

2,400 00 

2,464 00 

2,541.00 

Operation 3 

490.00 

402.50 

414.00 

Operation 4 

.. 1,092.00 

1,092.00 

1,064.00 

Totals 

.. 14.582.00 

$4,746.00 

$4,806.50 

b. Hours 






Standard Hours 

Actual Hours 

Operation 

1 

400 

525 

Operation 

2 

1,500 

1,540 

Dept. A Total 

1.900 

2,065 

Operation 3 

280 

230 

Operation 4 

560 

560 

Dept. B 

. Total 

840 

790 

Grand Total 

2,740 

2,855 
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4. All overhead figures to be obtained in the same way as under the partial 
plan, as shown earlier in this section. 

5. Standard cost of goods finished per production records: $11,472.00 (80 
units X $143.40, per Fig. 1). 

6. Sales and cost of sales per sales invoices and stores ledger: 

a. Standard cost of goods sold: $7,170.00 (50 units X $143.40). 

b. Sales value of goods sold: $10,000.00 (50 units X $200.00). 

Journal Entries for Single Plan. The journal entries for this method are 
shown here, followed by explanations of the entries and figures. The latter arc 
carried through to the variance calculations, the ledger accounts (Fig. 9), and the 
financial statements (Fig. 10). 

1. Entry for raw materials purchased: 

Raw Materials 

Materials Price Variance 

Vouchers Payable, etc 

To charge Raw Materials account with the standard cost of 
materials purchased. 

2. Entry for direct material put into process: 

Materials in Process 

Materials Usage Variance 

Raw Materials 

To charge Material in Process account with the standard cost of 
the standard quantity of material used (see Fig. 7 for variances). 

3. Entry for direct labor cost incurred: 

Labor in Process 

Labor Usage Variance 

Labor Rate Variance 

Payroll 

To charge Labor in Process account with the standard cost of 
the standard quantity of labor (see Fig. 7 for variances). 

4. Entry for actual overliead costs: 

Overhead Cost $4,893.50 

Vouchers Payable, etc $4,893.50 

To charge Overhead Cost account with the actual overhead 
costs for the period (see prior entries 4a and 4c for Partial Plan). 

Separate overhead accounts fur Power, Department A, and De- 
partment B might also be used. 

5. Entry for overhead applied: 

Overhead in Process 

Overhead Efficiency Variance 

Overhead Cost, Applied 

To charge Overhead in Process with standard overliead cost, 
determined by multiplying the standard hours by the normal 
overhead rates (see Fig. 7 for variances). 

6. Entry to set up other overhead variances: 

Overhead Cost, Applied 

Overhead Expense Variance 

Overhead Utilization Variance 

Overhead Cost 

To set up the remaining overhead variances and to close out the 
overhead accounts (see Fig. 7 for varianci*.^). 


$ 4 , 435.00 

65.75 

392.75 

$ 4 , 893.50 


$ 4 , 420.00 

15.00 

$ 4 , 435.00 


$ 4 , 582.00 

164.00 

60.50 

$ 4 , 806.50 


$ 4 , 110.00 

10.00 

$ 4 , 120.00 


$ 8 , 500.00 

600.00 

$ 9 , 100.00 



Raw Materials 


_ 




Bal. 

$ 1,500.00 

(2) 

$ 4,120.00 

(1) 

B. 500. 00 

Bal. 

5.BB0.00 

$10,000.00 


$10,000.00 

Bal. 





Materials in Process 

Bal. 

$ 3B0.00 

(7) 

$ 3,440.00 


4.110.00 

Bal. 

1,050.00 


$ 4,490.00 


$ 4,490.00 

Bal. 

$ 1,050.00 




Labor in Process 

Bal. 

$ 150.00 

(7) 

$ 4,032.00 

(3) 

4,582. 00 

Bal. 

700.00 


$ 4.732.00 


$ 4,732.00 

Bal. 

$ 700.00 




Overhead in Process 

Bal. 

$ 100.00 

(7) 

$ 4,000.00 

(5) 

4,420.00 

Bal. 

520.00 


$ 4,520.00 


$ 4,520.00 

Bal. 

$ 520.00 




Overhe 

!ad Cost 


(4) 

$ 4,993.50 

(6) 

$ 4,B93.00 


Overhead C 

1 

'ost-Applied 

(6) 

$ 4,435.00 

(5) 

$ 4,435.00 


Flnishc 

;d Goods 


Bal. 

$ 1,434.00 

(Bb) 

$ 7,170.00 

(7) 

11,472.00 

Bal. 

5,736.00 


$12,906.00 


$12,906.00 

Bal. 

$ 5,736.00 




Cost of Sales 


(Bb) 

$ 7,170.00 

(9)P&L $ 7,170.00 


AcoduntB R eceivable 
(Ba) $10,000.00 


Sales 


(9)P&L $10,000.00 

(Bb) 

$10,000.00 

Payroll 



( 3 ) 

$ 4,B06.50 

Vouchers Payable, etc. 


Bal. $13,993.50 

(1) $ 9,100.00 

(4) 4,693.50 

$13,993.50~ 

Materials Pi 

$13,993.50 

Bal. $13,993.50 

:ice Variance 

(1) $ 600.00 

(9)PftL $ 600.00 

1 

Materials Usage Variance 

(2) $ 10.00 

(9)PbL $ 10.00 

Labor Rati 

e Variance 

(3) $ 60.50 1 (9)P&L $ 60.50 

Labor Usage Variance 

(3) $ 164.00 1 (9)FBiL $ 164.00 

Overhead Efficiency Variance 

(5) $ 15.00 

Overhead Exp 

(9)PbL $ 15.00 

ense Variance 

(6) $ 65.75 

(9)P&L $ 65.75 

Overhead Utilia 

satlon Variance 

(6) $ 392.75 

Profit a 

(9)P&L $ 392.75 

nd Loss 

1 (9) $ 1,522.00 

Capital Stock 


Bal. $ 3,564.00 


Capital Stock in an amount just pqual to the beginning invcntoiiefl was assumed so 
that the ledger would balance. Note that since the beginning inventory of Raw Mate- 
rials is carried at standard cost under the single plan^ the amount required to balan^iis 
is different from that under the partial plan (Fig. 6). 

Fig. 9. Ledger accounts for single plan standard costs. 
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Balance Sheet 
June 30, 19 

Assets : 

Arrounts Rereivable $10,000.00 

Raw Materials (standard cost) 5,880.00 

Work in Process (standard cost) 2,270.00 

Finished Goods (standard cost) 5,736.00 

Total Assets $23.8^00 

Kriuities: 

Vouchers Payable, etc $13,993.50 

Payroll Accrued 4,806.50 

Capital Stock 3,564.00 

Net Profit from Manufacturing 1,522.00 

$23,886.00 


I’ROFIT AND LOSS STATEMENT 

Month of June, 19 

Sales $10,000 00 

Cost of Sales (standard) 7.170 00 

rjcoss Profit from Manufacturing $ 2,830 00 

Unfavorable Variances from Standard Cost 1,308.00 

Net Profit from Manufacturing $ 1,522.00 

SCHEDTTLE OF VARIANCES FROM STANDARD TOST 

Month of June, 19 

Materials Price Variance $ 600.00 

Materials Usage Variance 10.00 

Jiiibor Rate Variance 60.50 

Labor Usage Variance 164.00 

Overhead Expense Variance 65.75 

Overhead Efficiency Variance 15 Ot) 

Overhead Utilization Variance 392 75 

Total Variances from Standard Cost $1,308 00 

Fig. 10. Financial statements under single plan. 

7. Entry for work completed (liiriiiK the month: 

Finisheil Goods $11.472 00 

Materials in Pruc^'^^ $3,440.00 

T.abnr in Process 4,032 00 

Overhead in Process 1.000 00 

To record the transfer nf the goods finished during the period. 

S. Entries for sales (same as. entry 6 under partial plan) : 
a. Recording selling jirice — 

Accounts Receivable $10,000 00 

Sales $10,000.00 

To record sales for jieriod. 



ACCOUNTING FOR SINGLE PLAN 


16-29 


b. Recording cost price — 


Cost of Sales $7,170.00 

Finished Goods $7,170.00 

To transfer the standard cost of goods sold from finished goods. 

9. Entry to close expcn.se and revenne account- . 

Sales $10,000 00 

Cost of Sales .57,170.00 

Materials Price Variance 600.00 

Materials Usage Variance 10.00 

Labor Rate Variance 60.50 

Labor Usage Variance 164.00 

Overhead Efficiency Variance 15 00 

Overhead Expense A'ariaiice 65.75 

Overhead Utilization Vanam e ,192.75 

Profit and Lo.ss 1,522.00 

To close expense and revenue accounts. Fig. 10 .slin\v> the 


financial statements that would be drawn up after making llu' 
above journal entries. 


10. Alternative entries to allocate variances and rh)>e expeii’-e and revenue 
accounts. These are not posted to the ledger illustrated in Fig. (). 
a. Prorating materials priee variance: 


Raw Maleriaks -5 387 2R 

Materials in Process 69.16 

Materials Usage Variance .66 

Fini.slird Oood.s 113 2!) 

Cost of Sales 141.61 


Materials Price Variance 

To prorate the materials price variance. The amouni i.s Jargci 
than in entry (1) of this example because if this alternalivi* 
method were used, the Materials Price Variance account would 
have had an opening balance equal to the difTorence belween 
the actual and standard cost of the beginning inveiitoiy of raw 
materials. (Beginning inventory actual cost of $1,612 — .slaiulard 
cost of $1,500 = $112 phis $600 unfavorable variance on pur- 
chases of this period = $712.) Computatinn.s are .shown .sub- 
sequently under Di.sposition of Variances under Single l^laii 


$ 712.00 


b. Prorating other variances I'roiii staiidaril: 


Materials in Proci-.s.s $ 2.27 

Labor in Proces.s 30.01 

Overhead in Proce.s-^ 49.01 

Finished Goods 278.82 

Cost of Sale.s 348.52 

Materials Usiige Variance 10.66 

Labor Rale Variance 60.50 

Labor Usage Variance 164.00 

Overhead Efficiency Variance 15.00 

Overhead Expense Variance 65.75 

Overhead Utilization Variance 392.75 


To prorate other variations from standard. Computations are 
shown subsequently under Disposition of Variance.^ under 
Single Flan. 
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c. Closing expenso and revenue accounts (these entries are not posted to 


the ledger illustrated in Fig. 9) : 

Sales «10, 000.00 

Cost of Sales 97,660.16 

Profit and Loss 2,339.84 

To close expense and revnniir accounts. 

d. Reversing prorafion of materials price variance: 

Materials Price Variancn S 570.39 

Raw Materials $ 387.28 

Materials in Process 69.16 

Materials Usage Variance .66 

Finished Goods 113.29 


To readjust beginning inventories of the new period to standard 
material prices. 

e. Reversing proration of other variances: 


Materials Usage Variance $ 6.00 

Labor Rate Variance 31.38 

Labor Usage Variance 85.07 

Overhead Efficiency Variance 7.53 

Overhead Expense Variance 33.01 

Overhead Utilization Variance 197.15 

Materials in Process I 2.27 

Labor in Process 30.01 

Ovcrliead in Process 49.04 

Finished Goods 278.82 


To readjust beginning inventories of new period to standard 
cost. 

Methods of Handling Materials Price Variances Under Single Plan. There 
are thiec methods of recording iiintc'iiaU price viiriances under the single plan. 
These arc illustrated in Fig. 11; 

1. The Raw Miiterials account may be kept at standard cost and the price 
variances se])arated at the lime of purchase (as is done in the illustration of 
the single plan). 

2. The Raw Materials account may be kept at actual cost and the price variances 
separated at the time of use. 

3. A compromise method may bp used whereby the Raw Materials account is 
kept at standard cost and a materials price suspense account is set up at the 
time of purchase. When materials are issued, the suspense account is adjusted 
by transferring the ])ar1 of (he price variance which applies to those materials 
to a materials price variance account. Thus the hiinie price variance is obtained 
as under the first method. On the balance sheet the compromise method works 
out as follows: 

Raw Materials Inventory $2,000.00 

Materials Price Suspense 1,000.00 $3,000.00 

The net effect is the same as when the price variance is recorded at the time 
of issue. 

In Fig. 11 a high variance percent is used to make the distinction between 
Method II and Methods I and III stand out. 

Fig. 12 is an illustration of the actual procedure involved in computing and 
segregating material price variances at the time of purchase. Forms A and B on 
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Indicates increase in cost o'ler standard 

Fig. 12 . Materials price variances (obtained at time of purchase). 
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Fig. 12 illustrate the recording of values at actual cost, standard cost, and the 
variance between the two. The vendor's invoices at time of audit for the correct- 
ness of billing detail are stamped with an analysis block such as that illustrated 
by form A. After audit and vouchering, the vendor's invoices are recorded by the 
cost department on a form such as B, materials variations (Fig. 12). Monthly 
totals of actual charges are controlled by the total charges to the raw material 
inventory accounts in the voucher register. 

Materials Inventories at Standard vs. Actual. The following comments on 
the relative merits of carrying raw materials inventories at standard cost and 
actual cost are adapted from Henrici (Standard Costs for ^Manufacturing) : 

1. Carrying materials at standard greatly expedites pricing requisitions, since all 
will be issued at the same price. This factor is partially offset by the fact that 
invoices must be priced at both actual and standard cost, but there will normally 
he many more requisitions than invoices. 

2. The stores ledger cards may be kept in quantities only whnii matpiials arc 
carried at standard. The standard price is entered at the top of each stores 
ledger card, and no columns are needed for prices, thus siving [onsiderablc 
clerical work. Items (1) and (2) apply to goods return nd to stores as well as 
materials purchased. 

3. When the materials inventory is carried at standard, the price variance i*^’ 
revealed at the time of purchase rather than at the time of use. Thus the 
variance is called to the attention of management at an earliei date. 

4 Elimination of actual prices from the stores ledger does away with a valuable 
source of information on current material pric»=*s. Current price figuies. however, 
can be added easily to the cards as supplementary information. 

5. There is some objection on the part of accountants to carrying tiie iiiw mate- 
rials inventory at an "artificial” value. The work in process and finisluMl goods 
inventories, however, will also be at standard in any event. If malnrial.s are 
purchased at less than standard, there is a price variance gain. This could have 
two results which run contrary to accepted accounting conventions: (1) The 
inventory would be shown on the balance sheet at a figure higher than actual 
cost or market, and (2) if the variance was closed directly to the iirofit and loss 
account, an unrealized gain would be shown in the income statement for the 
period. This can be avoided by distributing the variance to the invent orv and 
Cost of Sales accounts as described under Disposition of Variances Under 
Single Plan or by the suspense account illustrated in Fig 11. 

6. When materials are carried at standard, a revision of standard prices makes it 
necessary to recalculate the value of the entire inventory. 

Henrici concludes that the advantages of carrying materials inventories at 
standard cost outweighed the disadvantages. 

OTHER COMMON VARIATIONS UNDER SINGLE PLAN. There 
are innumerable variations in the journal entries made in actual practice under 
the single plan. Some of the more common are: 

1. A separate Work-in-Process account may be used for each department, and the 
flow of work from department to department may be recorded as in the illus- 
tration of the partial plan. This method is satisfiiclnry only if all work flows 
through the various departments in the samp serpience. 

2. A separate Overhead Cost account may be used for each pi educing and service 
department, and a separate Overhead Applied account may be usetl for each 
producing department. 

3. Separate accounts are not always kept for each variance from standard. The 
factors to consider in deciding how many accounts to have are discussed under 
Common Variations Under Partial Plan, in this section. 
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CALCULATION OF VARIANCES FROM STANDARD, With the 
exception of the materials price variance, the amounts of the variances from 
standard for the single plan are the same as for the partial plan because the same 
figures have been assumed. Since the input method of obtaining figures is 
assumed for the single plan, however, the method of calculation of these amounts 
is different for direct material and direct labor. 

Direct Materials Cost Variances. The materials price variance amount can 
be obtained directly from the purchase invoices if the Raw Materials account is 
kept at standard. Each invoice is priced at both actual and standard cost, and 
the difference between these two amounts is the price variance; in the above illus- 
tration of the single plan the amount is S600.00. If the Raw Materials account is 
to be kept at actual cost, the material price variance would be obtained from the 
material requisitions, which would then have to be priced at both actual and 
standard cost. 

According to Lang-McFarland-Schiff (Cost Accounting), the most common 
way for obtaining the materials usage variance is to prepare a requisition for the 
standard quantity of materials needed to complete a given order. If additional 
materials are needed to complete the order, an excess material requisition must 
be prepared. If all the standard quantity of materials is not needed, the excess 
is returned to the storeroom and a materials-saved credit memo issued. The 
net total of these two kinrls of forms will be the materials usage variance; in the 
above illustration the amount is 810.00. 

Direct Labor Cost Variances. Both labor rate and labor usage variances 
are obtained from the time tickets. According to Specthrie (Basic Cost Account- 
ing), the standard rate and time and the actual rate and time are entered on 
each time ticket. Extensions of actual hours times actual rate are then maile 
on each time ticket, as well as standard hours times standard rate, and actual 
hours times standard rate. The formula for computing the labor rate variance 
is as follow.s: 


Labor rate variance = (actual hours X standard rate) — (actual hours X actual rate). 


The labor rate variance amounts are: 


Operation 1 
Operation 2 
Operation 3 
Operation 4 


8 787.50 - $ 787.50 = 8 000 
52,464 00 - 82,541.00 = 877.00 loss 
8 402.50 - 8 414.00 = 811.501053 
81,092.00 - 81,064.00 = $28.00 gain 


860.50 loss 


The formula for computing the labor usage variance is as follows: 

Labor usage variance = (standard hours X standard rate) — (actual hours X standard 

rate) 


The labor usage variance amounts are: 


Operation 1 
Operation 2 
Operation 3 
Operation 4 


$ 600.00 - 8 787.50 = 8187.50 loss 
52.400 00 - 82,464.00 = $ 64.00 loss 
$ 490.00 — 8 402.50 = 8 87.50 gain 
81,092.00 - 51,092.00 = 5 0.00 


5164.00 loss 
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Overhead Variances. Overhead variances are computed in exactly the same 
way as discussed earlier under the partial plan. 

Material and Labor Substitutions. In companies making many products and 
having a variety of multi-purpose machines, it is sometimes necessary for one 
reason or another to substitute a grade or kind of material or a manufacturing 
operation different from those specified by the standard cost cards. Gillespie 
(Accounting Procedure for Standard Costs) suggests that where it is necessary to 
substitute materials, a substitution of materials form be filled out, showing the 
standard quantity and standard price of the standard material, the quantity and 
standard price of the substitute material, and the dollar amount of the difference 
between the two. These substitution forms are requisitions which are honored by 
the stores department. Periodically these forms are summarized and recorded by 
the following entry: 


Materials in Process $xx 

Substitution of Materials Variance xx 

Materials $xx 


To record the summary of the substitution of mate- 
rial forms. 

Henrici (Standard Costa for Manufacturing) suggests two possible methods of 
handling labor substitutions. One method requires the timekeeper to use a 
special time ticket whenever a nonstandard operation is performed. These time 
tickets, which should have some sort of distinguishing mark such as a rolor stripe, 
are used to determine the difference between the rost of the standard operation 
rand the operation substituted. This method can be used when the timekeepers 
are alert enough to detect all substitutions. The second method, which requires 
considerably more clerical cost, involves computation of the total standard costs 
for the period on the basis of output as well as input (sec discussion under 
Methods for Determining Variances from Standard in this section). When non- 
standard operations are performed, the totals differ by the amount of the excess 
cost of these operations, since the time tickets used for the input method cover 
the substituted operations. The excess cost of nonstandard operations should be 
charged to a Nonstandard Operation Variance account. 

Spoilage Losses. The spoilage of partially completed units presents a special 
problem when the spoiled units cannot be repaired and when the input method 
is used. The in-process accounts will have been charged with the standard cost 
of the material, labor, and overhead used prior to the point of spoilage. Accord- 
ing to Gillespie (Accounting Procedure for Standard Costs) these amounts should 
be entered on a spoiled work report and removed from the accounts by the 
following entries: 

1. Spoiled Work Variance 

Materials in Process 

Labor in Process 

Overhead in Process 

To credit work in process with the standard cost of work spoiled. 

2. Spoiled Work Inventory 

Overhead Cost or Profit and LolSs 

Spoiled Work variance 

To charge the salvage value of the spoiled work to inventory and 
the remainder as an overhead cost. 


Sxx 


Ixx 

XX 

XX 


Sxx 

XX 


Sxx 
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Where the spoiled work is repaired, no special problems arise because the time 
tickets and excess material requisitions will show the repair costs so that they 
can be charged to varirmre Mi’coiints. When the output method is used, no special 
problems arise because the standard costs are computed on the basis of good units 
produced, and the cost of the spoiled units will automatically show up in the 
variance accounts. An inventory account will, of course, be charged for the 
market value of any scrap recovered. 

DISPOSITION OF VARIANCES UNDER SINGLE PLAN. The 

methods for the disposition of variances from standard and the arguments for 
and against each method are the same as stated earlier in this section under 
Disposition of Variances Under Partial Plan. The entries made when the vari- 
ances are to be closed to Profit and Loss and when they are to be distributed 
were previously shown as journal entries 9 and 10 in Journal Entries for Single 
Plan. The computations necessary when the variances are to be distributetl are 
given here. 

Because the materials price variance, under the single plan, must be distributed 
to the Raw Materials account as well as the In-Process, Finished Goods, and 
Cost of Sales accounts, it must be distributed first. The balance in this account 
is $600.00, but since the beginning inventory of Raw Materials is carried at 
standard cost in the illustration, there will be a beginning balance in the account 
(when the policy of distributing variances is followed) equal to the difference 
between the actual and standard cost of the beginning inventory, in this case 
$112.00. The total amount to be distributed is therefore $712.00. By using the 
ending balances from the illustration, the materials price variance can be dis- 
tributed as follows; 



Ending 


Price 

Adjusted 


Balance 

Percent 

Variance 

Balance 

Raw Materials 

... S 5,880.00 

54.394 

K.387.2H 

.? 6,267.28 

Materials in Process 

1,050.00 

9.713 

69.10 

1,119.16 

Materials Usage Variance 

10 00 

.0,93 

.66 

10.66 

Finished Gooils 

1,720.00 

15.911 

113.29 

1,833.29 

Cost of Sales 

2,150.00 

19 889 

141.61 

2,291.61 


$10,810.00 

100 000 

$712.00 

$11,522.00 


It will be noted that the actual cost of the Raw Materials inventory, as computed 
here, does not agree exactly with the cost as stated under the partial plan. This 
difference is caused by the fact that the price behavior of different materials 
varied considerably from the average. Additional accuracy could be obtained, if 
flesired, by prorating the variances of the different materials individually or by 
groups with similar price behavior. 

As stated before, many firms would stop with the proration of the materials 
l)rice variance. If it is desired to prorate the remainder of the variances, the 
amounts and percentages of the various cost elements in the ending inventories 
and Cost of Sales accounts would be determined as follows: 


Materials Labor Overhead 



Amoiinl 

Pnrcrnl 

Amount 

Pcrcpnt 

Amount 

Perrent 

In-Procnss 

$1,119 16 

21.342 

$ 700.00 

13 369 

$ 520.00 

10.358 

Finish pd Goods. 

1,833.29 

34.959 

2.016.00 

38.503 

2.000.00 

39 841 

Cost of Sales... 

2,291 61 

43.699 

2,520 00 

48.128 

2,500.00 

49.801 


$5,244.06 

100.000 

$5,236.00 

100.000 

15.020.00 

100.000 
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The above amounts are obtained by multiplying the number of units in each cate- 
gory by the standard material, labor, and overhead costs per unit. Where too 
many different kinds of products are manufactured to make this practical, the 
composition of the Finished Goods and Cost of Sales accounts may be estimated 
on the basis of the composition of the goods finished during the period. 

The variances would then be allocated on the basis of the percentages computed 
in the preceding table as follows: 



In 

Finished 

Total 

Cost of 



Process 

Goods 

Inventories 

Sales 

Total 

Materials usage 

S 2.27 

$ 3.73 

S 6.00 

S 4.66 

S 10.66 

Labor rate 

S 8.09 

S 23.29 

S 31.38 

$ 29.12 

S 60.50 

liabor usage 

21.92 

63.15 

85.07 

78.93 

164.00 

Total labor 

S30.01 

S 86 44 

5116.45 

S108 05 

1224.50 

Overhead efficiency 

S 1.55 

$ 5.98 

S 7.53 

1 7.47 

S 15.00 

Overhead expense 

6.81 

26.20 

33.01 

32.74 

65.75 

Overhead utilization 

40.68 

156.47 

197.15 

1.95.60 

392.75 

Total overhead 

54.9.04 

SI 88 .65 

5237.69 

S235.81 

1471M 

Total variances 

.581.32 

S27S.82 

.1i!360.14 

5348.52 

$708.66 


The closing entries, which would be made when the varititions were allocated, 
were shown previously in journal entry 10 under Journal Entries for Single Plan. 
The financial statements should be the same as those in Fig. lS but they w'ould 
actually vary slightly because of the rounding of figures in averaging. The vari- 
ances may also be distributed on a first-in, first-out or last-in, first-out basis. 

JOURNAL ENTRIES FOR REVISION OF STANDARDS. The prob- 
lem of recording revisions of standards is discussed under the heading Journal 
Entries for Revision of Standards under Accounting for Partial Plan; under the 
single plan there are no problems different from those under the partial plan. 

Accounting for Dual Plan 

Charging Work in Process at Actual and Standard Costs 

CHARACTERISTICS OF THE DUAL PLAN. The distinctive features 
of the dual plan are: 

1. Entries in inventory accounts are made at both actual and standard costs, and 
the two are carried in parallel columns in the ledger accounts. Only actual 
cost figures are carried into Cost of Sales and financial statements. 

2. Variances are computed primarily in percentages rather than in absolute Icrrns. 

3. Both basic and current standards are used in some applications of this method, 
but in other applications only current standards arc used. 

ASSUMED FACTS FOR ILLUSTRATING DUAL PLAN. The use of 

the dual plan is illustrated first with the use of current standards only, and 
secondly with the use of both basic and current standards. The facts assumed for 
the partial and single plans are assumed again for the dual plan. These facts 
may be assembled by the output method (used with the partial plan in the pre- 
Adous illustrations) or by the input method (used Avith the single plan in the 
previous illustrations) . 



Entry for purchase of raw materials: 
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Actual Cost Basic Standard Cost 
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If it is assumed instead that both basic and current standards are to be used 
the basic standards will be recorded in the accounts. Ratios of current to basic 
standards would have to be determined, however, so that the variances could be 
adjusted from ratios between basic standard costs and actual costs to ratios 
between current standard costs and actual costs. To illustrate this technique, it 
is assumed that the standard material cost fipires used in the previous examples 
are basic standard costs and that the ratios between current and basic standard 
material costs are as follows: 


Basic material price standard _ 

Current material price standard 

Basic material usage standard _ 

Current material usage standard 

JOURNAL ENTRIES FOR DUAL PLAN. The journal entries for the 
dual plan arc shown above. The computation of the standard cost figures for 
these entries is the same as for the partial plan if the output method is to be 
used, or it is the same as for the single plan if the input method is to be used. 

COMMON VARIATIONS UNDER DUAL PLAN. According to 
Neuner (Cost Accounting) there are three common variations in the way basic 
standard costs may be recorded under the dual plan, as follows: 

1. Separate work-in-process accounts may be kept for each product or group ol 
similar products. 

2. Separate work-in-process accounts may be kept for each department oi 
operation. 

3. Separate work-in-process accounts may be kept for materials, labor, and 
overhead. 

CALCULATION OF VARIANCES FROM STANDARD UNDER 
DUAL PLAN. Where the dual plan is used, two characteristics appear in con- 
nection with variances from standards: 

1. The variances are not incorporated in the bookkeeping records but are derived 
statistically from information contained in the accounts. 

2. The variances are expressed as ratios of actual to standard costs. If desired, 
these ratios can be translated into dollar amounts. 

Direct Materials Cost Variances. The materials price variance ratio can be 
obtained directly from the Raw Materials account in the ledger (see Fig. 13). It 
is computed by dividing the actual cost of materials by the standard cost of the 
materials. Carrying out the calculation gives the following results: 


Variance Ratio Variance Amount 


$9,100.00 

$8,500.00 


= 1.07059 


$9,100.00 - $8,500.00 = 1 
or $8,500.00 X .07059 = J 


$600.00 loss 


The materials usage variance ratio can be obtained by dividing the actual 
quantity of material used times the standard cost by the standard quantity of 
material used times standard cost. Carrying out the calculation gives the follow- 
ing results: 


Variance Ratio Variance Amount 


$4,120,00 

$4,110.00 


= 1.00243 


$4,120.00 - $4,110.00 = 1 
or $4,110.00 X .00243 = J 


$10.00 loss 
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Raw Materlala 



Actual 

A/s 

Standard 


Actual 

A/S 

Standard 

Bal. 

$ 1.612.00 

1.07467 

$ 1,500.00 

(Za) 

$ 4,413.34 

1.07120 

$ 4,120.00 

(1) 

9,100.00 

1.07059 

8,500.00 

Bal. 

6,298.66 

1.07120 

5,880.00 


$10,712.00 

1.07120 

$10,000.00 


$10,712.00 

1.07120 

$10,000.00 

Bal. 

$ 6,298.66 

1.07120 

$ 5,880.00 






Work In Process 



Actual 

A/s 

Standard 


Actual 

A/s 

Standard 

Bal. 

$ 650.00 

1.03175 

$ 630.00 

(6) 

$11,941.89 

1.04096 

$11,472.00 

(2a,2b) 

4,413.34 

1.07381 

4,110.00 

Bal. 

2,362.95 

1.04096 

2,270.00 

(3) 

4,806.50 

1.04900 

4,582.00 





(5) 

4,435.00 

1.00339 

4,420.00 






$14,304.84 

1.04096 

$13,742.00 


$14,304.84 

1.04096 

$13,472.00 

Bal. 

$ 2,362.95 

1.04096 

$ 2,270.00 






Finished Goods 



Actual 

A/s 

Standard 


Actual 

A/s 

Standard 

Bal. 

$ 1,480.00 

1.03208 

$ 1,434.00 

(7b) 

$ 7,456.58 

1.03997 

$ 7,170.00 

(G) 

11,941.89 

1.04096 

11,472.00 

Bal. 

5,965.31 

1.03997 

5,736.00 


$13,421.89 

1.03997 

$12,906.00 


$13,421.89 

1.03997 

$12,906.00 

Bal. 

$ 5,965.31 

1.03997 

$ 5,736.00 






Standard Cost Clearing 


Accounts Receivable 

(2a) 

$ 4,120.00 

Bal. 

$ 3,564.00 

(7a) 

$10,000.00 



(7b) 

7,170.00 

(1) 

8,500.00 





Bal. 

13,886.00 

(2b) 

4,110.00 


Sales 




(3) 

(5) 

4.582.00 

4.420.00 

(8)PfcL $10,000.00 

(7a) 

$10,000.00 


$25,176.00 

$25,176.00 







Bal. 

$13,886.00 


Payroll 






(3) 

$ 4,806.50 


Overhead Cost 






(4) 

$ 4,893.50 

(5) 

$ 4,435.00 


Vouchers Payable, etc. 







(B)P&L 

458.50 

Bal. 

$13,993.50 

(1) 

$ 9,100.00 


$ 4,893.50 


$ 4,893.50 



(4) 

4,893.50 








$13,993.50 


Cost of Sales 




Bal. 

$13,993.50 

(7b) 

$ 7,456.58 

(B)P&L $ 7,456.58 








Profit and Loss 








(B) 

$ 2,084.92 






Capital Stock 







Bal. 

$ 3,472.00 


Capital Stock in an amount equal to the beginning invfiitnripH was assumpcl sn that 
the Indger would balance. Note that since the beginning inventories are all carried at 
actual cost, the amount required to balance is different from that required undei the 
single and partial plans. The beginning balance in the Standard Cost Clearing account 
us equal in amount to the beginning inventories at standard cost. 


Fig. 13 . Ledger accounts for dual plan. 
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Direct Labor Cost Variances. The labor rate variance is obtained by divid- 
ing the actual hours worked times the actual rates by the actual hours worked 
times the standard rates. Carrying out the calculation gives the following results: 


Variance Ratio 


14,806.50 

$4,746.00 


= 1.01276 


Variance Amount 


$4,806.50 - $4,746.00 = 1 
□r $4,746.00 X .01275 = j 


$60.50 loss 


The labor usage variance is obtained by dividing the actual hours worked times 
the standard rates by the standard hours worked by the standard rates. Carry- 
ing out the calculation gives the following results: 


Variance Ratio 


Variance Amount 


$4,746.00 

$4,582.00 


= 1.03579 


$4,746.00 - $4,582.00 = ^ 
or $4,582 .00 X .03579 = / 


$164.00 loss 


The ratios computcrl here for direct materials and direct labor are actually 
composite ratios, since three kinds of material in one case and four kinds of 
labor in the other case have been added together to compute the ratio. Additional 
accuracy can be obtained by computing separate ratios for each material and 
each labor operation. These ratios would be as follows (the basic figures for these 
computations are given earlier in this section under Accounting for Partial Plan) : 


Price Ratio Usage Ratio 


Material M-1 0.85000 1.15556 

Material M-2 1.10000 l.lllll 

Material M-3 1.10000 0.91667 

Operation 1 1.00000 1.31250 

Operation 2 1.03125 1.02667 

Operation 3 1.02857 0.82143 

Operation 4 0.97436 1.00000 


The extent to which materials and labor will be grouped for computing ratios 
will depend upon the detail desired. It is very common to go at least as far as 
grouping material into classes where many varieties of material are used. 

Alternative Method for Computing Ratios. The same ratios may be com- 
puted differently; 

1. Compute over-all ratio. This is found by dividing the actual quantities at 
actual cost by the standard quantitie'S at standard cost. 

2. Compute price ratio, if it is not already available. It is found by dividing the 
actual by the standard unit cost. 

3. Comi)ule usage ratio by dividing the over-all ratio by the price ratio. The 
over-all ratio may be expressed as a function of its component ratios; 

Price ratio X usage ratio = over-all ratio. 

Hence, if any two ratios are known, the third may be found. Where the over-all 
and price ratios are known^ the above equation is easily transformed to 


Usage ratio = 


over-all ratio 
price ratio 



ACCOUNTING FOR DUAL PLAN 


16-43 


Overhead Cost Ratio. The overhead cost ratio is computed by dividing; the 
actual overhead by the budgeted overhead cost at the actual activity level meas- 
ured in labor hours. This ratio provides a comparison between actual spending 
,ind budgeted allowances, and for this reason is often referred to as the spending 
rate or spending ratio. 

The actual overhead in column (1) is obtained from the debits in the depart- 
mental overhead accounts. (See journal entries 4b and 4c earlier in this section 
under Journal Entries for Partial Plan.) In addition to the two debits each to 
Departments A and B, there would be a proration of the $12.50 Power Cost Ex- 
])ense variance (journal entry 7) made on the basis of the actual consumption of 
the two departments (25,000 kw.h. for A and 65,000 for B.) Column (2) is the 
biuketcd amount for the number of hours operated. It is found by interpolation 
in the flexible budget (Figs. 3 and 4) . 



(1) 

(2) 

(3) 

(4) 

(5) 



Budgeted 

Expense 
Ratio 
(1) - (2) 

Variance 

Rate 

(3) - 100% 

Expense 

Depart- 

Actual 

Overhead 

Variance 

nirnt 

Overhead 

(for hours 
worked) 

(2) - (1) 
or (2) X (4) 

A 

S2, 014.47 

$2,032.50 

0.99113 

0 00887 

+$18.03 

B 

2,879.03 

2,705.25 

1.02097 

0.02997 

- 83.78 


Overhead Efficiency Ratio. The overhead efficiency ratio is computed from 
the following formula: 


Allowed hours for actual production X ho urly rate 
Actual hours worked X hourly rate 


allowed cost (for units produced ) 
standard cost m product 


Carrying out the calculations gives the following results: 



(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

Depart- 

ment 

Allowed 

Coat 

(for units 
produced) 

Standard 
Cost in 
Produci 

Ratio 
(1) - (2) 

Recip- 
rocal of 
col. (3) 

Variance 

Rate 

(4) - 100% 

Dollar 
Variance 
(2) - (1) 
or (1) X (5) 

A 

, SI ,900.00 

.S2.065.00 

0.92010 

1 086S4 

0 0H6B4 

- «165 00 

H 

2,520.00 

2,370 00 

1 06329 

0 9404S 

0.05952 

+ 150.00 


Overhead efficiency ratios provide a comparison between the standard direct 
labor hours and the direct labor hours actually used. The above ratios show that 
Department A has exceeded the basic standard hours by S.68%, while Depart- 
ment B has used 5.95% less than the basic standard allowance. 

Overhead Utilization Ratio. The overhead utilization ratio, also called the 
capacity ratio and volume ratio, is computed by the following formula: 

Sta ndard cost in product 
Budgeted overhead cost 
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The tabulation below shows the method of computation and the variances: 



(1) 

(2) 

(3) 

(4) 

(5) 

Utiliza- 

Depart- 

ment 

Standard 
Cost in 
Product 

Budgeted 
Overhead 
(for hours 
worked) 

1 

Variance 

Rate 

(3) - lOO'/f 

tion 

Variance 
(1) - (2) 
or 

(2) X (4) 

A 

12,065 00 

S2.032.50 

1.01,509 

0.01599 

+ 35 32.50 

B 

2,370.00 

2,705 25 

0.84787 

0.15213 

- 425 25 


The above table indicates for Department A a small variance gain bera\i'-(\ 
expressed in hours, it operated at slightly over normal capacity. Department D 
shows a substantial unfavorable variance because of operations below iioniKil 
capacity. (For other methods of computing overhead variances, see section on 
Analysis and Control of Standard Cost Variances.) 

ADJUSTING BASIC TO CURRENT STANDARD VARIANCES. 

When basic standards arc used, the variance ratios show the percentage of devia- 
tion between actual costs and basic standard costs. By comparing these ration 
over a period of time, the trend of variations may be observed. In elfect tlie^e 
ratios are index numbers computed on a fixed base. This emphasis upon relatni' 
changes rather than absolute amounts of change is characteristic of the dmd jilan 
These ratios do not serve as measures of operating efficiency, however, for thn 
basic standards may be considerably above or below the amounts which rciirc- 
sent currently attainable good performances. For this reason the ratio between 
actual costs and current stiindard costs is usually determined under the dual plan 

To determine this ratio, the ratio between current standards and ba^ic stand- 
ards must first be estimated. This ratio is then multiplied by the basic stamliird 
variance ratio to obtain a current standard variance ratio. Mathematically tlie 
formula is as follows: 

Actual enst _ basic standard enht _ actual cost 
Basic hlandai il cost ^ current standard cost current standard cost 

Using the assumed figures for materials, the calculation of the ratios would gi\i' 
the following: 

Material price ratio: 1.07059 X ,95 = 1 01706 

Material usage ratio: 1.00243 X 1.10 = 1.10267 

Comparison of Standard Cost-keeping Methods 

GENERAL REQUIREMENTS FOR COST SYSTEM. Any cost ac- 
counting method must provide management with cost information needetl to 
operate the business intelligently and efficiently. Closely linked with this fir-«1 
requirement is that of economy in operation, for costs should he not onh 
obtainable but obtainable with a minimum expenditure of money and effort. Aoa 
practical system is necessarily a compromise between these two requirement.- 
because additions to the amount and accuracy of cost data to be provided entail 
more expense. The limit at which e.xpansion .'should stop is the point wrhere costs 
exceed the benefits returned for the expenditure. Consideration must also be 
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given to prefercnees and limitations of executives who are to use cost data; for 
the accountant’s reports must be in a form which executives are able and willing 
to use in the management of the business. 

Where optional methods are available for obtaining costs, the accountant must 
choose the one which gives the optimum balance between utility to management 
and cost of operation. 

advantages and limitations of partial plan. Under 

this method Work in Process is charged at actual and credited at standard cost. 
Where the work to be costed comprises only a few simple operations, where 
clerical work must be kept at a minimum, and where frequent detailed analyses 
of variances from standard are not desired, the partial plan is serviceable. Never- 
ihcless it has distinct shortcomings when the preceding conditions do not obtain. 
These are: 

1. Variances are not revealed until the end of the accounting period and after an 
inventory of work in process has been taken. It is then too late to avoid losses 
that have occurred by reason of waste or inefficiency in the factory. Strong 
and positive control of operations to ensure that standards are met requires 
immediate rather than delayed reports on variances. 

2. SepJO’iilinn of total cost variance min its olements requires the collection of 
addiliDiial ►stulKslics not available from the arcoiinting records. These may not 
be readily availalile, and cost must be incurred to keep and summarize them. 
Hence variances are not developed automatically as part of the bookkeeping 
roulme, nor dors the method always provide material from which to compute 
them. 

These limitations are doubtless responsible for the infrequent application of 
this method. 

ADVANTAGES AND LIMITATIONS OF SINGLE PLAN. Because 
AVork in Process is charged and credited at standard, this method has, as its 
principal arlvantages, promptness with which variances from standard costs are 
disclosed, simplicity and economy with which accounts arc operated, and the abd- 
ity to proviile analysis of variances in as much detail as the management may 
fle^ire. It is based primarily upon the theory that standard costs are real cost^ 
suitable for inclusion in the hnancial statements. It is, however, possible to 
close the variance accounts into Cost of iSales and inventories for the purpose 
of stating these items at actual cost, although distribution of variance balances is 
apt to be a rather rough estimate. There is, however, no serious objection because 
of the fact that variances are not attached to particular units of goods whose 
manufacture has caused them to arise. The method of variance disposal does 
not, of course, affect the detailed assignment of responsibility for variances be- 
fore the goods reach the finished stage. It is for the above reasons that this plan, 
with modifications to meet individual plant requirements, i'^ probably the most 
common. 

A more serious criticism of this method comes from a steel manufacturer using 
the dual plan. According to this source it is practically impossible to allocate 
variances to product classes under the single plan wdth any accuracy. Further- 
more, unless the standards are extremely accurate and are continuously revised, 
the cost of the product is meaninglc.^^s if there are many or substantial changes 
in prices, labor rates, methotls of manufacture, etc. The single plan gives control 
information, but the cost information is not particularly useful. This limitation 
IS an especially serious one for companies with cost-plus contracts with the 
government or others. 
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ADVANTAGES AND LIMITATIONS OF DUAL PLAN. The dual 
plan provides essentially the same information as the single plan but has as its 
principal feature the use of percentages rather than amounts. Thus it relies 
upon arithmetical processes of division and multiplication rather than upon addi- 
tion and subtraction, as do the other methods. In comparison with the sinp;le 
plan, it is not so effective in providing variance data with promptness because it 
is necessary to have entries made in the accounts and the ratios computed before 
actual performance can be compared with standards. In contrast with the single 
plan, the dual plan is based upon the theory that only actual costs should be 
carried into the financial statements, and standard costs are accordingly cleared 
from the books as soon as they have served their purpose as aids to control of 
manufacturing operations. 

The main ■advantages obtainable with the dual plan are: 

1. Through use of basic standards which remain unchanged it is possible to 
measure trends in performance over a considerable period. This enables man- 
agement to observe tendencies in the price of materials and labor, to determine 
what progress is being made in reducing the physical usage of cost elements V)y 
eliminating waste and improving performance, and to compare such trends in 
cost with trends in market price of the company's products in order to see 
whether the spread (or gross profit) is increasing, decreasing, or remaining con- 
stant. Maintenance of a proper balance between rates of change in these variable^ 
is often more important to management than amounts spent and taken in. Hence, 
to management, a technique which expresses these data as relatives to a fixed base 
may have distinct value. In addition management is provided with a long range 
historical picture of operations which helps explain why profits or losses have 
been sustained. When the direction and rates of change in such variables are 
known, it is possible to project them into the future to aid the planning of 
future operations. Information of this type is not so readily obtained from ac- 
counting methods which use current rather than basic standards. 

2. This method emphasizes the advantages w^hich relative figures have over 
absolute figures, since it computes variances in percentage form. Management i^^ 
thus enabled to judge the degree of variation from a fixed standard. 

3. The dual plan reveals actual and standard costs by product lines in as much 
detail as does the single plan if not more. 

The dual plan also has certain disadvantages which, under some conditions, 
are serious enough to make it undesirable. These are: 

1. It is more complex and thus more difficult to understand than the other 
two methods. Even though the accountant may be thoroughly familiar with the 
method, he may find it a hard task to explain to an executive how his cost figure^ 
were derived. To a lesser extent this is true of all standard cost plans. 

2. While much labor can be saved by grouping items and computing such indi- 
vidual costs as may be desired by applying ratios to basic standards, the real 
details are sacrificed in the process of averaging, which produces the ratios. Much 
care must be used in designing the system, to avoid obscuring important differ- 
ences in cost and emphasizing others of small consequence. In order to preserve 
these details, a sufficiently large number of accounts must be carried in the 
factory ledger. Here again it is a question of the amount of detail desired. Every 
detail is available for control if desired, but some grouping must be done under 
any plan to condense the voluminous data into some intelligible form. Thus one 
manufacturer under the dual plan accumulates departmental data by product 
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classes for each payroll period. It is then summarized by classes for the month. 
Only one set of entries is then made. Cost of Sales for the month, previously 
priced at standard, is adjusted in the monthly summary. This plan has proved a 
real work saver. 

3. The dual plan may involve more clerical work than the single plan because 
parallel entries at both standard and actual cost must be made. The work 

dried by this latter feature may, under favorable conditions, be offset by group- 
ing items into a few accounts and computing actual costs with the aid of ratios 
developed in these accounts. 

4. Since comparison." with basic standards do not provide good measures of 
efficiency, it is necessary to use a second set of stanilards representing current 
performance. This double set of standards, each of which has a different mean- 
ing, may be confusing to those who use the figures; it also involves a certain 
nniount of additional work in setting the standards. Furthermore, it is possible 
that current standards may be unscientific estimates if the company feels that the 
problem of setting standards has been solved when basic standards are set. Basic 
fctandards are merely convenient reference points from which to measure subse- 
quent changes, and current standards are really the ones used to maintain con- 
trol of costs. For this reason it is much more important to have current 
standards scientificallv set than it is to have basic standards precisely set. 

At times this may be an unfair criticism of the dual plan. Basic standards are 
changed from time to time when necessary. They do not, however, require 
frequent changing. The latter is the occasion for considerable work under other 
plans. Hence, because of the relative infrequency of revisions of standards under 
the dual plan, the work is more likely to be done carefully. Finally, although 
reliable figures are not available, it appears that very few companies use basic 
‘standard costs. 

In discussing the various ways in which standard costs are entered on the 
books, it seems well to eonclude with the observation made by a team of European 
experts (Organization for Euroiiean Economic Co-operation) at the end of their 
chapter on standard cohts in their report on how American companies used 
accounting (Cost Accounting and Productivity, The Use and Practice of Cost 
Accounting in the U.S.A.) : 

But there was no uniform way in which American companies solved their problem 
□f accounting for standard costs. Each firm tried to adapt Us system to its special 
conditions, circumstances, and needs, and all work and evei’y feature of the accounting 
system had to justify itself. Everything had to have a real purpose and pay its 
own way. 
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ANALYSIS AND CONTROL OF STANDARD 
COST VARIANCES 


Variance of Actual Costs from Standards 

"VARIANCE” AND "VARIATION.” The difference between the costs 
iiftiially incurred and the standard or estimated costs is known as cost variance 
nr cost variation. Schlatter and Schlatter (Cost Accounting) discuss the two 
terms and conclude that, "Variation is the better word for our purpo'^e unless 
\'ariance can be said to be the correct word because of the sanction of special 
usage by cost accountants.” Both terms are used frequently in cost accounting 
literature, but since "variance” appears to be the more widely adopted of the 
two, it is used in the main in this Handbook. 

SIGNIFICANCE OF COST VARIANCES. The meanings of such vari- 
ances are dependent upon the kind of costs with which actual costs are compared. 
Cost variances resulting from careless estimates do not have the same significance 
as cost variations caused by rigorous or "tight” standards. Variances should be 
interpreted with consideration of the care with which estimates or standards have 
been set and of the tightness of the standards. 

Because estimated costs may re])resent guesses more or less carefully made, 
variances from these estimates reveal the accuracy of the guesses; the amount of 
the variances show only how good the guesses were. On the other hand variances 
Iroin carefully established standards indicate how closely actual costs corre- 
spond to what they should have been. Between careless estimates and carefully 
set standards are many degrees of more carefully made estimates and less care- 
fully set standards, and to understand clearly the particular variances, it is 
necessary to know from what they vary. In NAA Research Series No. 22 (NAA 
Bulletin, vol. 33) the position is taken that, "Since variances are measures of per- 
formance under standards, the standards must first be good in order to yield 
reliable measures of performance.” 

Failure to recognize the importance of understanding the bases from which 
variances arc computed sometimes has been the cause of disjmtes concerning 
the proper treatment in the financial statements of cost variances. It would be 
reasonable (at least in theory) to argue that variances from estimated costs 
should be eliminated by adjusting inventories and costs of sales to actual costs. 
On the other hand, it W’ould also be rctusonable to argue that debit variances from 
good standards represent losses because they are costs incurred in excess of those 
necessary to produce the product. 

In practice, it is often difficult to determine what kinds of standards are used, 
and therefore it becomes difficult to interpret variances. The problem is often 
complicated by the fact that standards for some cost elements may be very care- 
fully set, and standards for other elements may be no better than poor guesses. 

17-1 



17-2 


STANDARD COST VARIANCES 


Quantity standards typically can be more carefully established than can price 
standards. 

As many cost variances exist as there are elements of cost, and they may be 
analyzed in a great variety of ways in order to determine causes. Here an attempt 
it made to indicate some of the principal types of variance analyses, but many 
more than can be presented here are possible. 

PURPOSES OF VARIANCE ANALYSIS. Assuming the existence of 
proper standard costs for the product of an operation, function, or department, 
the executive in his concern for cost control may concentrate his attention on di"- 
crepancies between actual and standard costs. The usefulness of comparison- 
between actual and standard costs is based on the principle of exceptions, which 
makes it possible for the cost accountant to sift from the great mass of his cn-t 
data the essential facts needed by management. Cost variances from standards 
represent deviations from what costs ought to be. 

Bennett (Standard Costs; How They Serve Modern Management) explains the 
significance of variances as follows: 

It IS probably a fair and accurate statement to say that the analysis of cost \ ari- 
iincea is usually the most important job to be done in operating a standard cost 
system. Without proper analysis and intelligent, factual interpretation, the cost vari- 
ances are just so many figures. Only through the medium of this analytical device 
can the figures tell the story of what is happening and point the way to improvement 
procedures. Here is where the standard cost system leaves the realm of technical 
accounting and dull debits and credits and enters the rarefied atmosphere of intn- 
pretive «ind creative analysis for management guidance. At this point, also, thi 
accountant who is blessed with the gift of vision and imagination steps out from tin 
maze of debits and credits and becomes the valued interpreter of the business facts of 
life. 

Bennett points out the need to be alert to the possibility that there may be 
substantial losses Avhich largely offset each other, such as a rapidly expanding 
volume covering up inefficiencies that need correction. He states that, "The 
object of variaiiee analysis i- to reveal the difficulties quickly and before the> 
become ingrained — not after they have continued so long that they can be di^^- 
covered by inspection." 

In explaining the role of variance analysis in cost control, in NAA Research 
Series No. 22 (NAA Bulletin, vol. 33) the NAA Research Committee states; "Pa-t 
losses from failure to meet standards cannot be retrieved, but the study nf Aari- 
ances is an important step toward improving performance in the future." 

An important function of the cost accountant is to draw the attention of 
operating executives promptly to the existence of variances from standard^ 
When a significantly large cost variance appears, the cost accountant should be 
able to present an analy'-L'- to management, making it possible to determine' 
(1) w’herc the variation occurred, (2) who w^as responsible, and (3) why it ha])- 
pened. Such an analysis requires that cost records show in what department the 
variance occurred; then, from a knowledge of the organization, the person resiioii- 
sible is determined, and further investigation should disclose the cause of the 
variance. 

The process of currently checking actual performance against standards i^' 
the function of two departments: 

1. The inspection department, which carries out comparisons with physical 
standards. 

2. The Cost accounting department, which collects and classifies the data fur 
comparison of actual with standard costs. 
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From these two comparisonsj but chiefly from the latter, come reports sum- 
marizing the results of performance as measured against standards in order that 
executives may be currently informed concerning the work over which they have 
authority and for which they are responsible. Both these activities should be 
accurately done and adequately recorded. 

MATERIALS COST VARIANCE COMPUTATIONS AND CAUSES. 

The cost variance for any material is the difiTerence between the actual cost of 
that material and its standard cost. Ordinaril}'' this variance may be made up 
i)f a materials price variance and a materials usage variance, although, when 
an aggregate materials cost variance is computed for several materials considered 
together, yield and mix variances may also be included. 

Causes of Materials Price Variances. A materials price variance is the 
result of a difference between the actual price and the standard price of a unit of 
material. There may be as many price variances as there are kinds of materials. 
If the standard price of a unit of Material M-2 is $7.00, and the actual price paid 
iv $7.70, the unfavorable price variance (loss) per unit is $0.70, or 10 percent of 
the standard price. The significance of this unit price variance is dependent on 
several factors: 

1. The possibility of determining a real standard unit material cost (price), i.e., 
the unit cost that should be incurred. 

2. The costs included in the standard “price.” 

3. The ratio between the variance and the standard price. 

4. The number of units to which the unit variance is applicable. 

For some kinds of materials that have frequently fluctuating market prices 
which cannot be forecasted reliably and which cannot practicably be purchased 
under long-term contractual arrangements, variances from standard may have 
little significance. Under these circumstances variances may be principally the 
result of uncontrollable market price fluctuations. Other causes of price vari- 
ances may be at least partly controllable. Lang-McFarland-Schiff (Cost Ac- 
counting) state: 

Material price variances may be caused by (1) fluctuations in market prices of 
materials; (2) purchasing in nonstandard lots; (3) purchasing from unfavorably 
located suppliers, thereby incurring additional transportation costs; (4) excessive 
shrinkage or losses in transit; (5) payment of additional charges for special handling 
or fa.ster transportation; (6) purchasing from suppliers other than those offering most 
favorable terms; or (7) failure to take cash discounts available. 

When a price variance is large, further analysis by causes may be useful for 
cost control purposes. 

Constituent Parts of Materials Price Variances. “Price” may include only 
the invoice cost of the material, but it may aHo include transportation and 
handling costs. Excessive costs of transportation and handling may cause a part 
of the price variance, and this portion of the variance may be rontrollable and 
therefore significant. If possible the controllable portion of a price variance 
should be segregated from the uncontrollable in reports to management. 

The amount of the percentage variance (in the illustration given. 10 percent) 
is important; standards themselves can be accurately set only within certain 
limits, andlhese limits mu=:t be recognized in order to decide whether any given 
percentage variance is significant. 

The number of units of the material to which the unit price variance is appli- 
cable is important. Materials price variances are computed either on materials 
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purchased or on materials used. If the standard prices are valid standards based 
on long-term purchase commitments or oi} good price forecasting, it is preferable 
to compute and record materials price variances at the time of purchase. NAA 
Research Series No. 12 (NAA Bulletin, vol. 29) reports that in a NAA field study 
of 72 companies using standard costs, . . it was found that three-fourths of the 
companies price materials at standard when the materials are received.” This 
method has two advantages: 

1. From the cost control point of view, price variances (from valid standards) arc 
a function of purchases rather than of use. 

2. Recording standard prices in the stores ledger requires less clerical effort and 
expense. 

Under this method, however, if "standard” prices are only estimates of actual 
prices, it is probably necessary to adjust the material inventory fibres from 
these estimates to actual prices for financial statement purposes. 

To illustrate the computation of materials price variance, assume that for 
material M-2, the standard price is !$7.00 and the actual price is $7.70, and that 
300 units were purchased during the month and 205 units were used in produc- 
tion. The $0.70 price variance per unit is multiplied by Ihe appropriate number 
of units, which may be, preferably, the units purchased (300), or the units used 
(205). Material M-2 price variance is then: 

(J7.00 - J7.70) X 300 = -$210 
or 

(17.00 - $7.70) X 205 = -$143.50 

(Favorable variances arc indicated by plus signs; unfavorable, by minus signs.) 

Deferred Materials Price Variances. This materials price variance may be 
expressed as a simple formula: 

(Standard price — actual price) X actual quantity = price variance 
or 

(SP - AP) X AQ = PV 


This formula is the way in which the variance is sometimes computed in co.'^l 
accounting literature. A mathematician would be more likely to use symbols like 
the following: 

Vp = materials price variance. 

Vu = materials usage variance, 
p. = standard price of material. 
p„ = actual price of material. 

Qp = quantity of materials purchased, 
ga = actual quantity of materials used, 
g, = standard quantity of materials used. 


Then 

or 


Vp = (P. - P.) Qp 


Vp — paQp Pa^p 


Lang-McFarland-Schiff (Cost Accounting) suggest a possible objection to the 
use of a price variance computed for materials purchased and also offer a solution 
to the objection: 

If the plant follows the practice of charging variances to Profit and Loss at the 
time when purchases are made, there may be marked fluctuations in net profit that 
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have DO connection with production and sales, This effect upon the profit and ]os& 
statement can, however^ be avoided by setting up price variances as deferred items 
to be written off as materials are put into process or as goods are sold. 

Under this procedure, the entries called for in the illustration are as follows: 

- 1 - 

Material M-2 52,100.00 

Materials Price Suspense 210.00 

Accounts Payable 52,310.00 

(To record purchase of 300 units of material M-2 at standard cost, 
charging price variance to a Ruspense account.) 

- 2 - 

Work in Process 51,435.00 

Material M-2 51,435.00 

(To record issuance of 205 units of material M-2 at $7.00 standard 
cost.) 

-3- 

Materials Price Variance % 143.50 

Materials Price Suspense I 143.50 

(To relieve suspense account of the price variance at $0.70 each on 
205 units issued.) 

On the balance sheet, the inventory will include amounts for material M-2 as 
follows: 

Materials $665.00 

Materials Price Suspense 66.50 $731.50 

Tho«p who believe that price variance losses are a function of purchasing 
would object to deferring such losses to future periods under circumstances in 
which the standard prices can be accurately predetermined. They would argue 
that the loss should be charged to the period in which it is incurred and thiit it 
hiis nothing to do with production or sales. 

When there is a price variance gain, some accountants feel that there will be .m 
anticipation of profits and an overstatement of inventories to the extent that 
j)rire variance on materials not put into production is closed to Profit and Loss 
for the period. The operation of the Materials Price Suspense account described 
before prevents this. The price variance gain on materials not used will be in the 
suspense account at the end of the period and will be shown on the balance sheet 
as a reduction of the inventory, thus bringing it down to “actual” cost. 

Materials Usage Variances. A materials usage variance is the result of using 
more or less than a standard number of units of a material in production. The 
cause may lie in the material itself or in the men or machines fabricating the 
jiroduct. Materials usage variances are usually caused by one or more of the 
following: 

1. Changes in design of product, machinery, tools, or method of processing not 
yet recognized in standards. 

2. Substitution of nonstandard materials. 

3. Variations in yield from matprials. 

4. Carelessness in not returning excess materials Lo stockroom. 

5. Loss or destruction of materials by inadequately trained, poorly supervised, 
careless, or dissatisfied workmen. 

6. Too rigid inspection. 

7. Lack of proper tools or machines. 

8. Failure to keep machines and tools in good working condition. 
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The cost analyst must not assume that a favorable usage variance for a par- 
ticular material necessarily reflects greater efficiency or better control. He must 
make certain by analysis that this favorable variance is not offset by an unfavor- 
able variance in some other cost. For example, the reduction of materials spoil- 
age may be more than offset by an unfavorable labor efficiency variance resulting 
from excessive (uneconomical) care in handling the materials in the manufactur- 
ing process. 

A materials usage variance ma}'' be expressed in terms of units, in terms of per- 
centage variance from standard, or in terms of the standard cost of the number ol 
units of variance. The percentage variance may give some indicalion of the 
degree of variance controllability. For example, in setting standards for tin 
usage of a particular material, accuracy closer than 2 percent may be impossi})lc 
or impracticable to attain. If so, a materials usage variance of only 1 percent 
would not be significant, while a variance of 5 percent would be significant for 
control purposes. 

Ordinarily the task of determining usage standards falls to the engineers, aiirl 
they are therefore best able to judge the degree of reliability of the standarrK 
and the amount that the percentage variance must be before becoming significant 

Patrick (Accounting Review, vol. 32) suggests testing the significance of miite- 
rials usage variances through the use of statistical methods based on historical 
data. The historical data may be used to establish a relation between iisagi' 
variance and consumption of materials. From this data a regression line and a 
standard error of estimate may be determined, and from these, control limits 
about the regression line may be determined. If three times the stnnrlard error 
of estimate is selected for the control limits (according to Patrick), variances out- 
side these limits should be investigated because there is very little jirobalulity 
that they are the result of chance. 

Materials Usage Variance Computation. Measuring usage variances in terms 
nf number of units has some importance for control purposes, but it is prnbablv 
less important than when measured in terms of the standard cost of the variance 
in number of units. For example, information that 100 extra units were lu^ed 
insufficient until those units are valued in terms of dollars. The use of 100 extra 
units with a standard price of $0.01 is far less important than the u«age nf 100 
oxtra units with a standard price of $10. Usage variations are ordinarily ex- 
liressed in terms of dollars and are computed by multiplying the number of \iml> 
in the variance from standard by the standard price. 

For example, assume that the standard price of material M-2 is $7.00, that 
the standard quantity in the product of the month is 200 units, and that the 
actual quantity used is 205 units. The five extra units are 2% percent of the 
standard quantity (200). The materials usage variance loss would be computed 
as follows; 

(200 - 205) X $7 = -535 

The materials usage variance may be expressed as a formula: 

(Standard quantity — actual quantity) X standard price 

= materials usage (or quantity) variance 
ni 

(SQ - AQ) X SP = QV 

or using the mathematical terms listed under the materials price variance formula: 

Vu — ( 5 " ( 7 “) P" 

or 

= p«g. — p.ga 
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On the assumption that price variances are computed on materials used, another 
method represents a mechanical arrangement of the data (Fig. 1) which makes 
possible the automatic computation of materials variances by totals and in detail. 
Under this method an over-all variance is first obtained; this is then broken down 
into usage and price variances. The advantage results from the fact that unskilled 
clerical labor may be used to make the necessary computations. 

The basic assumed facts in Fig. 1 appear in columns 1 to 5, inclusive. Informa- 
tion in columns 1 and 2 is taken from the standard cost card. Column 3 is based 
on stock ledger cards or other records. Column 4, the standard quantity in tlie 
product, is based on production records combined with standard and physical 
requirements as shown by the standard cost card. Column 5, of course, represents 
actual production figures, taken from the daily or summary production reports. 
The remaining columns are merely different combinations of the information in 
the first four. Thus, the over-all variance is obtained by comparing the standard 
quantity at standard rates with the actual quantity at actual rates (col. 6 minus 
col. 8). The resulting figure is used as a check figure against price and usage 
variances. 

The difference between columns 6 and 7 in Fig. 1 shows usage or quantity 
variance. This is because both columns use standard rates, thus holding that 
factor constant; any difference is therefore due to a materials usage, greater or 
smaller than the allowed standard. 

The difference between columns 7 and 8 is the price variance. Here the quan- 
tity is held constant; hence the difference is due to a price departure from 
standard. Cross-footing columns 10 and 11 should give the totals in column 0. 


(1) 

Type of 
Material 

(2) 

Standard 
Unit Cost 

(3) 

Actual 
Unit Cost 

(4) 

Quantity 

Pur- 

chased 

(5) 

Quantity 
Purchased 
at Stand- 
ard Rate 

(6) 

Quantity 
Purchased 
at Actual 
Rate 

(7) 

Materials 
Price 
Variance 
(5) - (fi) 

M-1 

$1 00 

S .85 

450 

* 450 00 

S 382 50 

+ $ 67 50 

M-2 

7.00 

7.70 

300 

2,100.00 

2,310.00 

- 210 00 

M-3 

2.00 

2.20 

1,100 

2.200 00 

2.420 00 

- 220 00 

T otals 




$4,750 00 

S5,112 50 

-5302.50 



Fig. 2. 

Materials price variances. 




(1) 

Type of 
Material 

(2) 

Standard 
Unit Cost 

(3) 

Standard 

Quantity 

(in 

product) 

(4) 

Actual 

Quantity 

(5) 

Standard 
Quantity 
at Stand- 
ard Rate 

(6) 

Actual 
Quantity 
at Stand- 
ard Rate 

(7) 

Materials 
Usage 
Variance 
(5) - (6) 

M-1 

51.00 

500 

520 

5 500.00 

S 520.00 

-5 20 00 

M-2 

7.00 

200 

205 

1.400 00 

1.435 00 

- 35 00 

M-3 

2.00 

1,080 

1,080 

2,160.00 

2,160 00 

0 

Totals 




<4,060.00 

$4,115.00 

-5 55.00 


Fig. 3. Materials usage variances. 
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To F?et the combined variances on all materials, total all columns from 6 to 11, 
inclusive, and cross-check them. 

A similar method requiring two schedules is possible when price variances are 
pomputccl at the time materials are purchased, as shown in Figs. 2 and 3. 

Overlapping of Price and Usage Variances. The NAA Research Staff dis- 
russes the logical and mathematical foundation which underlies the techniques 
of variance calculation (NAA Bulletin, vol. 34) and illustrates the “area” rela- 
tiun>hip of price and quantity variance as shown in adapted Fig. 4. Area D 
(,^2.00) in Fig. 4 is the joint result of price and quantity variances. The usual 


RELATIONSHIP OF PRICE AND QUANTITY VARIANCE "AREAS" 


Slindird price per unit $1.00 

Actuil prfcB par unit 1, 10 

Standird quinfily 100 unili 

Actual quintity 120 unili 



THb arsa diiignatad bi "A" raprsianti fha itindard cdiI [100 uniti @ $1); aria 
"B" ii tha variancB ascribabla lolaly to th* prica varianca dF |D.I0 par unit (100 
uniti @ $0.10); araa "C" ii tha varlanca ascribabla lolaly to tha bicbii quantity 
(20 units |l); area "D" is tha rsmaining portion of total varianca dua to iicais 
prica timai aicais quantity. (20 units (3) $0.10). 


Fig. 4. Area relationship of price and quantity variance. 
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method of variance computation, as shown in this section, includes area D witJi 


area B to make up the price variance: 

Price variance (SI. 00 — Si. 10 = S.IO X 120 units) = S12.0O 
Quantity variance (100 units — 120 units = 20 X Sl.OO) = 20.00 

Total materials variance loss = $32.(X) 

The alternative method would be: 

Price variance (Sl.OO — $1.10 = S-IO X 100 units) = SIO.OO 
Quantity variance (100 units — 120 = 20 X |1.10) = 22.00 

Total materials variance loss = $32.00 


The NAA Research Staff (NAA Bulletin, vol. 34) points out that: 

The mathematical logic iinrlerlying variance computations offers no giiid.anrp in 
choosing from the possible alternatives in disposition of the joint product of the two 
variances, i.e., area D. Instead, the answer must be sought by asking what method 
yields information most useful to management. 

The cost accountant’s primary interest is in cost control, which is best served 
by measuring variances in terin> of responsibilities. Since the persons responsible 
for the quantity of materials used are not usually responsible for the unit price 
paid, the dollar amount of the quantity variance should be in direct proportion 
to the physical units in the quantity variance. This is the basis of the first method 
used here, in which the difference between the physical quantities is multiplied 
by the standard unit price. In similar fashion it is reasoned that the purchasing 
agent docs not control the quantity of materials used, and therefore the most 
useful price variance is the differenre between standard and actual unit priee> 
multiplied by the number of units purchased. 

Mix and Yield Variances. Nickerson (Cost Accounting) points out that 
variances in the proportions of materials used in producing some products are 
possible and that a type of analysis other than the usage variance anal 3 ^sis alreaily 
deserilied may be useful for management : 

A mix viiriancE is often found in situations where a given mix or batch of materials 

i. *^ supposed to meet certain chemical or physical specifications or characteristics but 
where factors such as temperature, humidity, and minor variations in the material> 

ii. seil either require or allow a somewhat different combination of materials than 
1 ‘alled for under the assumed normal specifications. . . . There are, however, many 
sitiintioiis in which a change in the mix of raw materials may affect the yield of 
finished iiroduct, and where this is the rase, care must be taken that efforts aimed a I 
al‘hil'^'mg faA'oraiile mix variance'? are not more than offset by unfavorable yield 
1 ariimce.s. 

To illustrate, assume that the standard specifications per 10 pounds of product 
R are as follows for materials: 


Material A: 8 lb. at $1 per lb $ 8 00 

Material X; 4^1! lb. at S2 per lb 9.00 

Mixed materials A and X: 12M; lb 517.00 


Product R produced during the month amounted to 6,600 lb. 

Material A used: 4,700 lb. 

Material X used: 3,300 lb. 
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The material-mix variance may be computed as shown in the accompanying 

table : 


Type of 
Mati’riul 


Artiial 
Quiintities 
UslhI (lb.) 


Slanrlard 
PrDi)oition.s 
of In nut* 
(lb.) 


Difference Standard 

(lb.) Prices 


Material- 

Mix 

Variances 


A 

4,700 

.),120 

X 

3.300 

2.880 

Totals 

8,000 

8,000 


+420 3111 +35420 

-420 352 - 840 

0 -35420 


* i?tandari proportions for A and X are 8 to 

The material-yield variance may be computed as follows: 


Actual yield of product R 6.6001b. 

Standard yield of product R: 

S,000 X io/12.5 6,400 

Yield gain in product 2001b. 

Yield gain in dollars: 200 X 3517/10 1340 


The mix-variance loss of $420 is j)artly offset by the favorable yield vari- 
ance of $340, giving a net materials usage variance loss of $S0. An analysis of 
usage vnriance for the same data by tyi)es of materials would have yielded the 


following results: 

Material A; 

Standard usage: 8/10 X 6,600 lb 5,280 lb. 

Actual usage 4.700^ 

Usage variance +580 lb. 

Usage variance in dollars: 580 X +$580 

Material X: 

Standard usage: 4.5/10 X 6,600 lb 2,9701b. 

Actual usage 3,300 

Usage variance —330 lb. 

Usage varianpp in dollars: —330 X |2 ~!86 60 

Net materials usage variance: +$580 — $660 “$ 80 


In the circumstances assumed in this illustration, i.e., that different mixes of 
materials and resulting differences in yields of product from the materials are 
jiossible, the analysis of the total usage variance loss into mix and yield variance 
provides more useful information to management than does the analysis into 
usage variance for each kind of material. 

DIRECT LABOR COST VARIANCE COMPUTATIONS AND 
CAUSES. The direct labor cost of a product is a function of wage rates and of 
time worked; consequently total labor cost variances are caused by two factors, 
variances of wage rates from standard, and variances of hours from standard. 

Wage Rate Variances. A wage rate variance is the difference between an 
actual and a standard wage rate. The significance of such a variance is a function 
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of the number of hours for which wages were paid and of the percentage of the 
variance to the standard. It is dependent, as is true for all variances, on the 
possibility of determining a real standard. 

According to Blocker and Weltmer (Cost Accounting), variances from stand- 
ard wage rates may be caused by: 

1. Using cmi)luycch with the wrong classification and wage rate for jobs. 

2. Paying aliove or below standard rates during seasonal or emergency operation^. 

3. Paying guaranteed day rate.? to workers who are not able to earn established 
piece rates. 

4. New workmen not paid established standard rates. 

5. Personal favoritism of supervisors m promoting employees to higher job 
classifications and rates without proper authorizations. 

To illustrate the computation of a wage rate variance, assume that in opera- 
tion 3 (see Fig. 5) the standard hourly rate is {3.00, the actual hourly rate is 
$3.20, and the actual hours arc 230. The unfavorable wage rate variance per hour 
is then $0.20, which is 6% percent of the standard rate. The unfavorable wage 
rate variance is cominitcd as follow." : ($3.00 — $3.20) X 230 = — $40. The same 
formula used in the material price variance computation may be used here, i.e.: 

(SP — AP) X AQ = wage rate variance 

Labor Efficiency Variances. A labor efficiency (or time) variance is the 
re-ssult of using more or less time than standard in an operation or process. There 
arc a very large number of po^^silde reasons for «uch variances. Fig. 0 gives a 
form from NAA Research Series No. 22 (NAA Bulletin, vol. 33) for the analysis 
of manufacturing efficiency that indicates various possible reasons for efficiency 
variances. Such efficiency variances have an effect on overhead costs as well 
as on labor costs. Analysis of the causes of total labor and overhead efficiency 
variance for an operation will often be of value in cost control. 

The amount of a labor efficiency variance may be related to the amounts of 
other variances, and therefore by itself alone cannot be understood completely. 
For example, a favorable labor efficiency variance may be the result of using 
higher than standard-grade labor for the operation and may be counterbalanced 
by a wage rate variance loss caused by the higher wage rates paid to the more 
highly skilled laborers. 

Labor Efficiency Analysis. To illustrate the computation of a labor efficiency 
variance, assume that in operation 3 (sec Fig. 5) the standard hours for the pro- 
duction of the period are 240, the actual hours are 230, and the standard wage 
rate is $3 per hour. The labor efficiency variance gain in hours is 10, which is a 
little more than 4 percent of the standard. This labor efficiency variance gain 
amounts to $30, which is computed as follows: (240 — 230) X $3 = $30. The 
same formula in the materials quantity (or usage) variance computation may 
be here used, i.e.; 

(SQ — AQ) X SP = labor efficiency variance 

In this case the actual hourly rate was $3.20, and it is possible that the favor- 
able efficiency variance was caused by the .«ame factor that caused the wage rate 
variance loss of $46 computed in Fig. 5. If so the net result of using higher-grade 
labor was a net labor variance loss of $16. A mechanical arrangement of the 
labor cost data similar to that illustrated in Fig. 1 for materials cost data is 
possible for the automatic computation of labor variances. This arrangement is 
given in Fig. 5. 
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Departmental Manufacturing Efficiency 
ON Completed Operations 

Plant 


Dept. No. 



Month of Year to Date 

Code Reason for Variance 

Actual Variance „ Actual Variance — 

Hours Hours Hours Hours 

0— No reason variances less than 
ID pef cent. 

C 

1 — Estimated running time too 
high. Reported to Stds. Dep’t. 

N 

z — Estimated set-up time too 
high. Reported to Stds. Dep’t. 

N 

3 — Men's effort and/or ability 
above average. 

C 

5 — New machine, standard has 
not been changed. 

N 

6— Change in methods, standard 
has not been changed. 

N 

7 — New or improved tools, stand- 
ard has not been changed. 

N 

8 — Used set-up from previous 
job. 

C 

9 — Time set for man operating 
one machine. Ran two. 

C 

Id— Time clock registers to o.i 
hour only. 

N 

11 — Work done under special su- 
pervision. 

C 

Total Gains 

D— No reason variances less than 
ID per cent. 

C 

51 — Standard too low. Reported 
to Standards Department. 

N 

5z — First time job was made. 

C 

53 — Slow or obsolete machine 
used. 

N 

54 — Planning not correct. Was 
changed. Stds. Dep’t. notified. 

N 

55 — Could not follow oper. as 
planned, delivery require- 
ments. 

N 

56 — Operations in previous de- 
partments not performed as 
planned. 

C 

57 — Time set for man operating 
two machines. One available. 

N 

58 — Quantity too small. 

N 


Fig. 6. Analysis of direct labor variances. 














VARIANCE FROM STANDARDS 


1715 


Code Reason for Variance 


Month of 

Actual Variance . 
Hours Hours 


Year to Date 
Actual Variance ~ 
Hours Hours 


59 — Extra set-up result of ma- 
chine break down. 

N 

6o — Extra work. 

N 

5i Two men had to be assigned 

to job due to nature of job. 

N 

62 — Learner, apprentice, or stu- 
dent. 

N 

63 — Man inexperienced. Undcr- 
g^oing* instructions. 

N 

64 — Different operators used due 
to difficulty of job. 

C 

65 — Assisting inexperienced op- 
perator on another machine. 

N 

66 — Man’s effort and/or ability 
below average. 

C 

67 — Oper. not performed cor- 
rectly. Add'l time required. 

C 

68 — Parts spoiled. Had to make 
additional parts. 

c 

69 — Tools not available at time 
job was started. 

N 

70 — Trying out new tools. 

N 

71 — Tools not correct when job 
was started. Had to be cor- 
rected. 

N 

72 — Broke tool. Time lost redress- 
ing and sharpening. 

C 

73 — Oversized material used. 

N 

74 — Castings warped, but are 
within Foundry tolerances. 

N 

75 — Castings not to dimensions. 
Time lost waiting for instruc- 
tions. 

N 

76 — Material too hard. Frequent 
sharpening of tools required. 

N 

77 — Improper supervision. 

C 

79 — Illegible Blue Prints. 

N 

8d— B lowholes and porous cast- 
ings 

N 

81 — Sheet stock — Secondary ma- 
terial or scrap ends used. 

N 

99 — Full quantity or operations 
not complete. 

N 


Total Losses 


Total 


Efficiency % Controllable by 


Foreman 

C 

Efficiency % Noncontrollable 

N 


Efficiency % Overall 


Fi^. 6. (Continued.) 
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The standard labor hours for an operation are usually computed by multiply. 
ing the standard number of hours for a unit of production by the number of 
equiVa/ent units of production for the period. Sometimes, however, it may be 
important to recognize that labor must be applied in proportion to the quantity 
of material worked on, rather than in proportion to the quantity of output. A 
total labor efficiency variance computed on the basis of product may then be 
made up of two parts: an efficiency variance because of the rate of production 
on materials worked on, and an efficiency variance resulting from the yield of 
product. An illustration may be based on the same figures for materials used in 
the discussion under "Mix and Yield Variances” in this section. Assume that the 
standard specifications for materials and labor in 10 pounds of product R are 
as follows: 

Raw 'materials : 

Material A; 8 lb at SI per lb 

Material X: AV 2 lb. at S2 per lb. . 

Mixed materials A and X: \ 2 V 2 lb 
Direct labor: 5 hr. at S2.50 per hr. . 

Assume that actual results for the month were as follows: 

Production of product R 6,6001b. 

Material A used 4,700lb. 

Material X used 3.300 lb. 

Direct labor hours 3,600 

The standard number of hours worked, computed in terms of production, arc 
6, GOO X 0 5 hr. (i e., 5 hr for 10 lb of product), or ^>,300 hr. The labor efficiency 
variance computed on this basis is: (3,300 — 3,000) X $2.50 = —'5750.00. 

If labor has to be apyilied in proportion to the matorial« handled, however, the 
labor efficiency variance .should be computed on the basis of the rate at which 
materials were processed, as follows: 

Materials used 8,000 lb. 

Standard direct labor hours ba.sed on materials used: 

8,000 X 5/12.5 (i.e., 5 hr for 12.5 lb of materuil used) 3,200 hr. 

Labor efficiency variance on rate of material processing: 

(3,200 - 3,600) X 52 50 -$1,000 

In addition there is a labor cost variance due to the difference between the 
standard and actual yield of product. The standard yield of 8,000 pounds of 
input is 8,000 X 10/12.5 = G,400 lb. The labor efficiency variance from a yield 
different from standard is (6,600 — 6,400) X $12.50/10 = +$250.00. The net of 
the unfavorable labor efficiency variance on rate of materials processing of $1,000 
and the favorable labor efficiency variance on yield of $250 is an unfavorable 
variance of $750, as computed on the basis of jiroduction. 

As Nickerson (Cost Accounting) points out m connection with a similar illus- 
tration : 

Wb still do not know exactly what caused either of these variances. The unfavorable 
efficiency variance could have been caused by the nature of the materials handled, the 
fact that equipment was not operating up to standard, or by slowne.«;s on the part of 
Operating personnel. In turn, the favorable yield factor might also have been due 
largely to the quality of the materials handled or, in part, to the efficiency with 
which machinery was operating or the exercise of better than normal skill on the part 
of the operating personnel. 


$8.00 

9.00 

$17 00 
12,50 
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OVERHEAD VARIANCE COMPUTATIONS AND CAUSES. The 

difTerence between manufacturinK overhead (or burden) incurred and standard 
overhead charged to production in a period is the total of overhead variances. 
This total variance is the result of several general causes: 

1. Variance in activity from the rated capacity used for the determination of 

overhead rates, which may be called volume, activity, or capacity variance. 

2. Vanance of actual overhead from overhead budgeted for actual activity, which 

may bp called budget, spending, or cost variance. 

3. Variance of actual activity from standard activity required for the production 

of the period, which may be called overhead efficiency variance. 

Volume variances may have several causes, which include: 

1. Causes primarily controllable by factory management. 

a. Employees waiting for work. 

b. Avoidable machine breakdowns. 

c. Lack of operators. 

d. Lack of tools. 

e. Lack of instructions. 

2. Causes primarily noncontrollable by factory management. 

a. Decrease in customer demand. 

b. Excess plant capacity. 

c. Calendar fluctuations. 

Overhead budget variances may have a great variety nf causes. Variance of 
each item of actual overhead from the amount budgeted for the actual activity 
may have a cause different from that for other item«, but in general the variance 
of each item from its budgeted amount is either the result of a cost per unit 
(price) different from the standard cost per unit or a quantity used different 
from the standard. Thus supplies nr other indirect materials included in overhead 
may have a price variance and a usage variance similar Id such variances for 
direct materials. Likewise, indirect labor included in overhead may have a wage 
rate variance and a labor efficiency variance similar to such variances for direct 
labor. 

Overhead efficiency variances result from much the same causes as do labor 
efficiency variances, as listed in Fig. 6. 

Overhead Variance Analysis. It is possible to classify the causes of overhead 
variances in a variety of ways, and as a result, a variety of methods for analyzing 
overhead variances have been presented. A method based on the preceding 
classification is presented in Fig. 7. This method is described by a number of 
authorities. Gillespie (Cost Accounting and Control) presents a similar analysis 
except that the overhead rate assumed is based on expected activity rather than 
on normal activity, with a resulting change in the meaning of the volume variance. 

The following data are assumed for one month to illustrate several methods of 
overhead variance analysis: 




Department A 

Department B 

1. 

Budgeted fixed (or stand-by) overhead 

. . . 11,000 

12,025 

2. 

Budgeted variable overhead at normal capacity 

. . . SI, 000 

$ 975 

3. 

Standard hours at normal capacity 

. . . 2,000 

1,000 

4. 

Standard fixed overhead per hour 

... S 

0 50 

S 

2 025 

5. 

Standard variable overhead per hour 

... s 

0.50 


D.075 

6 . 

Standard overhead per hour 

... $ 

1.00 

s 

3.00 
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7. 

8 . 
9. 

10 . 


Standard allowed hours for actual production 

Actual hours run 

Actual overhead 

Total flexible overhead budget allowancea. 

a. For actual hours 

b. For standard hours in product 

c. For attained production. 

Department A (2.000 hr. = 100%) 

Department B (800 hr. = 80%) 


Department A 

Deportment B 

. . . 2,000 

800 

. . . 2.065 

790 

... 12,011 

12,870 

. . . $2,032.50 

12.795.25 

. . . $2,000 

S2.400 

. . . $2,000 

12,805 


Volume, or Activity, Variances. The NAA Committpe on Resenrch reported 
in NAA Research Series No. 22 (NAA Bulletin, vol. 33) that its field study indi- 
cated that . . much remains to be done in practice with the problem of deter- 
mining causes of and responsibility for volume variances.” After commenting on 
procedures being used successfully in some companies to improve utilization of 
factory facilities, the Committee observed: 

The analysis of volume variance seems to offer opportunities to the accoiiniant, 
for the field study shows it has had much less attention than have direct cn^ts of 
material and labor. While the latter have undoubtedly been the more imporinnt 
components of total costs in some companies, mci easing use of expensive DLiuipmF'iit 
to achieve lower production co^ts makes it essential to control utilization of tlu^ 
equipment if the expected economics are to be realized. 


As computed in Fig. 7, volume, or activity, variance is the fixed overhead 
attributable to the difference in hours between actual activity and normal capac- 
ity. For Department B, the standard fixed overhead per hour is $2,025, and the 
difference between actual hours (700) and hours at normal capacity (1,000) is 
210 hours, which is 21% of the hours available ($1,000). The volume vari- 
ance is then (790— 1,000) X $2,025, which equals —$425.25, a debit or unfavor- 
able variance. If the actual hours had been 1,100, the volume variance would 
have been (1,100— 1,000) X $2,025, wdiich equals +$202.50, a credit or favorable 
variance. 

The significance of volume variances is dependent upon what volume is assumed 
to be "normal.” If normal means some average activity expected over a period 
of years, no clear significance can be ascribed to volume variances. It can be 
said only that if actual average activity for a number of years yirovcs to be equal 
to the activity assumed to be normal, net volume variances for these years wall 
be zero. 

If normal capacity means full practical capacity, the volume variance, as 
computed by the method illu.'^t rated in Fig. 7, is usually a debit variance and 
rejiresents the fixed cost of idle time. (Small credit volume variances are pos- 
sible in months w+en extra hours are worked beyond a capacity that is practical 
for continued operations.) Sometimes this volume variance is called loss on idle 
time. It should be remembered, how^ever, that the dollar amount of such volume 
variance has to be interpreted in the light of a recognition of certain conventions 
used in the accounting for fixed costs. For example, the amount of fixed depre- 
ciation included in the overhead budget, upon which overhead rates are ba'^cd. is 
usually determined on the original cost of the asset subject to depreciation and 
on some practicable (but usually only roughly accurate) assumption with regard 
to the iiroper allocation of the original cost to time periods. Therefore the cost of 
idle time as computed wall probably be an amount different from a cost of idle 
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time based on a fixed overhead budget that recognizes depreciation on present 
values of fixed assets, and which allocates depreciation to time periods with 
precision. 

In circumstances in which a more accurate determination of the cost of idle 
time appears desirable, a fixed overhead rate other than the one used for charging 
production and analyzing unabsorbed burden, including an element for deprecia- 
tion based on replacement costs, may be apidied to the hours of idleness. The 
resulting figure will not appear in the accounts but may well have more value 
to management than the one based on the overhead rate used for charges to 
production liecause it comes closer to the actual loss from idleness. 

For managerial analysis it may be necc.^sary to go still one step farther in 
estimating Ihe true loss from itlleness. rrcMimably, in a successful operation, the 
production process generates values greater than the costs incurred in production. 
If so, the full loss on idle time may include the gains in product values given up 
by failure to produce during idleness. Values can be generated in the manufactur- 
ing process, however, only if the product can be sold. When idleness is due to 
lack of orders, as may be usual, true loss on idleness does not include an element 
of lost jirofit. We cannot conclude that the volume variance loss based on a prac- 
tical cajiacity overhead rate is precisely equal to the true loss from idleness with- 
out adjustment, at least in the thinking of management, for other factors. Of 
course it would very seldom, if ever, be practical to introduce into the accounts 
such refiiu'meiits in the determination of idleness losses, but it is imj)ortant for 
management jiiirposes to recognize the limitations of the volume variance com- 
puted on the basis of the accounts. 

Volume variance is frequently due to low production schedules caused by lark 
of sales orders. This in turn may be due to such conditions as the relatively high 
price or low quality of the company’s product compared with those of competi- 
tors, inadeiiuatc advertising, inability to deliver when customers want the 
product, anil gimeral business conditions. A temporary cause may be that excess 
capacity was incliufinl when the jdiint was built, with the thought that the added 
facilities woidd be needed in the near future. It should not be overlooked, how- 
ever, that a substantial part of the activity variance loss may be tine to causes 
subject to the control of factory management, such as poor scheduling of jobs, 
excessive absenteciMn of workers, running short of some items of materials or 
supplies, breakilown of machines due to lack of proper maintenance, and inade- 
quate siqiervision of workers. It is the re\«ponsibility of management to determine 
what causes the idle time in any given situation and to take the necessary steps to 
minimize it. 

Calendar Variances. The determination of calendar variances may become 
imi)or(ant not becau^e they are important in themselves but because volume vari- 
aiice.N that iiichidi' the efi’ects of calendar variances may be niish\iding. Calendar 
varianci> re-ult I'roiii the differences in the normal number of working days in the 
months Mild in the usual practice of charging fixeil overhead for each month in 
an amount equal lo one-twelfth of a year. In a month in which normal capacity 
is other than oiie-twelfth of the normal rrqiacity of the year, a volume A^ariance 
will aiqiarently result even when activity is actually at normal, unless the calendar 
variance is isolated. 

To illustrate, assume that the standard hours for a year at normal capacity in 
Department B are 12,000 and that the standard hours for a particular month at 
normal capacity arc 1,100. Under these a.ssumptions the volume variance loss of 
$425.25 computed in Fig. 7 is an understatement. The correct volume variance 
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in hours is the difference between normal capacity for the particular month, 
1,100 hours, and the actual activity, 790 hours, which is 310 hours. The volume 
variance loss then is (790 — 1,100) X $2,025, which equals — S(i27.7o. The cal- 
endar variance in hours is the difference between the normal capacity hours for 
the month, 1,100, and one-twelfth of the normal capacity hours for the year, 
12,000, or 100 hours, which is a little over 9% of the hours available (1,100) 
in this month. The credit calendar variance then is (1,100 — 1/12 x 12,000] 
(or 100 hours) X $2,025, which cquah $202.50. The net of the volume variance 
lo?s and the credit calendar variance is —$627.75 -h $202.50, which equals 
—$425.25. Under these assumptions, management mi”;ht be led to underrate the 
.significance of the volume variance if it were reported at the net amount without 
i&olating the effect of calendar variance. Management decisions should be based 
on the $627.75 figure, not on the net amount of 5>425.25. 

Budget Variances. Variances of actual from budgeted overhead are desig- 
nated by various names, including: overhead budget variances, spending vari- 
ances, and expense variances. The budget variance, as detcinninnl in Fia. 7, 
is the difference between the overhead budget adju'^ted fiw the actind hours 
worked and the actual overhead. This computation is dependent upon the 
existence of a flexible budget in some form. Budget varitiiices from adjusted 
standard budgets are more significant for control and otlu r nianageiiient pur- 
poses than are budget variances from estimated cost budgets. Variances from 
estimated costs show, in general, how far the estimate missed the actual; variances 
from carefully determined standard costs show how far actual exiicn^cs deviate 
from a goal. 

In Fig. 7 the budget variance for Department B is shown to be —$74.75, an 
unfavorable variance, or loss if it is assumed that the budget ^hows real standards. 
This is 9.7^ of the variable burden budgeted ($770.25) for the 790 hnur^ actually 
run. 

In a period in which the budget variance is large relative to the standard 
budget and in terms of dollars, further analy.MS is desirable in order 1o trace the 
causes so that appropriate action may be taken. As a first step, the overhead 
budget variance may be broken down into two major components, a fixed-over- 
head budget variance, sometimes called an overhead “price variance,” a« by 
Nickerson (Cost Accounting), and a variable-overhead budget variance, which 
i> sometimes called the “spending variance.” Nickerson explains the reason for 
this separation as follows: 

Since the actual costs of fixed burden are not controllable in tlie short run by operat- 
ing personnel of productive departments, analysis of the pi ice variani’C on fixed 
burden is not of assistance for control purposes hul, once tins variance has been 
segregated, other variances which are controllable can he more rri'^ily established. 
Analysis of this variance, however, can be helpful when interiireting the profit shown 
for a period. 

A more complete analysis of budget variance may be useful for control. This 
may be accomplished by comijaring the actual ovcrhcatl iiinirred fluring the 
period wnth the overhead budget item by item. Thi= mav be desirable even 
though the budget variance may be small because a .^inall budget variance may be 
the net result of large favorable and unfavorable overhead item variances counter- 
balancing one another. Such counterbalancing is less likely to result when the 
standards for the overhead budget are rigorous enough to make unlikely large 
favorable variances for individual items. 
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To illustrate, assume that the overhead budget of Department B for one month 
at a normal capacity of 1,000 hours was as follows: 


Department B 
Overhead Budget for 

May at a Noimal Capacity of 1,000 Direct Labor Hours 


Fixed overhead. 

Depreciation ^1,000 

Insurance 250 

Property taxes 200 

Other fixed overlicad 575 


Tptal fixed overhead $2,025 


Variable overhead. 

Indirect labor (100 hr. at S2 per hour) $ 200 

Supplies A 60 

Other supplies 215 

Fuel 150 

Other variable overhead 350 


Total variable n\i'iheail $ 975 


Total oveihpMil $3,000 


Fig. 8 shows the analysis of the total budget variation of Department B for 
the month into its coiniajiient part^. The fixed ovorhoad items in the budget 


Dfpxrtmlnt B 

Comparison of Ai-lual Oveilo-ad smIIi Hiiilgid Ai1)ii>([mI for 
Woiked (790) and Vaiialions from HudgeL 

May, 19 

Actual Hours 


Budget for 
790 hr. 

Ai'tual 

Overhead 

Budget 

Variations 

Fixed overhead. 

Depreeiation 

$1,000 00 

$1,000 00 

$-0 

Insurance 

250 00 

255 00 

-5 00 

Property taxes 

200.00 

200.00 

-0 

Other fixed overhead 

575.00 

575.00 

-0 

Total fixed overhead . . . . 

52.025.00 

$2,030 00 

-$ 5.00 

1 Variable overhead. 

Indirect labor 

S 158 00 

$ 178.50 

-120 50 

Supplies A 

47.40 

62.50 

- 15.10 

Other supplies 

169 85 

180 00 

- 10 15 

Fuel 

118.50 

146 00 

- 27 50 

Other variable overhead . . . 

276.50 

273 00 

+ 3.50 

Total variable overhead . 

$ 770 25 

$ 840 00 

-569 75 

Total overhead 

$2,795.25 

12,870.00 

-$74.75 


Fig. B. Budget variances. 
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adjusted for 790 hours in Fig. S are the same as those shown in the budget based 
□n normal capacity. Each variable overhead item is the figure shown in this 
budget multiplied by 790/1,000, which is the ratio of the actual hours to the 
normal hours worked for the month. 

Still further analysis is possible and often desirable. Each variable overhead 
cost item is usually a function of a quantity used and of a price per unit and 
may therefore be analyzed into a usage variance and a price variance. If wt 
assume that the indirect labor cost of S17S.50 for May was incurred for 85 hours 
at 82.10 an hour we can analyze the unfavorable indirect labor variance as 
follows: 

Standard hours of indirect labor at normal capacity of 


1,000 direct labor hours 100 

Standard hours of indirect labor at 790 direct labor hours; 

790/1000 X 100 79 

Indirect labor efficiency variation: (79 — 85) X —8 12.00 

Indirect labor wage rate variation; (82.00 — 52.10) 

X 85 - 8.50 

Total indirect labor cost variance (as in Fig. 8) . . — S 20.50 


A similar analysis is possible for the variances for other items of variable costs, 
although an item such as “other supplies” shown in the budget of Fig. 8 may first 
have to be broken down into particular kinds of supplies. 

Overhead variances should also be analyzed into those that arc controllable 
and those that are not controllable in the short run at the departmental level. 
It should not be assumed, as it sometimes is, that fi.xed costs arc always noncon- 
t reliable and variable rosts arc always controllable by the department manager. 
Price variances in variable overhead items are often not the responsibility of the 
operating department. In most situations it is probably true that the depart- 
mental manager cannot be held responsible for any fixed costs, but the assump- 
tion should not be made without examination. 

It also should be kept in mind that the so-called variable costs frequently do 
not change in strict proportion to changes in volume of production or level of 
activity. Thus, if direct labor hours are used as the base and they go up 10 per- 
cent in this period over last iieriod, it should not be expected that each item of 
variable cost will go up exactly 10.0 percent. There will u'>ually be some vari- 
ances because of the oversimplification of the basic as'-aimption in the flexible 
budget. (For a more extended discussion of the characteristics of variable costs, 
see the section on Accuinulatinn of Manufacturing Overhead.) 

Effect of Maintenance on Overhead. Maintenance and repairs costs for a 
month may frequently show variations from costs shown in annual budgets ad- 
justed for one month, because of the irregularity of maintenance and repair work. 
Hi'iser (Budgeting — Principles and Practice) points out that maintenance labor 
(assumed to be part of the indirect labor of a producing department) constitutes 
a troublesome problem in budgeting indirect labor: 

The problem is twofold, involving the determination, first, of the required amount 
of maintenance in relation to scheduled production and, second, the manpower neces- 
sary to its accomplishment. For short periods of time, maintenance needs may be 
unpredictable, but over long periods they generally are believed to have a very close 
relationship to volume of production. The key to successful budgeting of this cost 
is .'in experience record based on actual maintenance reporting and accounting. 

In a month of high activity, there may be little time for maintenance and 
repair work, and actual costs may be much below the amount budgeted for this 
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month on either a time or activity basis. In a month of low activity, time may be 
available for maintenance and repair work, and actual costs for such work may 
be well above the amount budgeted for that month. Management should recog- 
nize this cau.^c of variance for maintenance and repairs costs and judge the per- 
formance of the department accordingly. The conditions that reduce the signifi- 
cance of monthly variances in maintenance and repairs also reduce the significance 
of the annual variances but not to so great a degree. Over the longer time period, 
maintenance and repair^ are more likely than in a short period to vary directly 
with activity or with time. 

By the use of adjusting entrie.^ to charge maintenance and repairs and credit 
an allowance for maintenance and repairs, monthly charges can be made pro- 
portional cither to activity or to time. Under this procedure actual expenditures 
for maintenance and repairs are charged to the allowance account. This pro- 
cedure has the ailvantagp of postponing the appearance of the variances until the 
end of the year, when the amount is more significant. 

In the typical industrial plnnt there is dual control of maintenance. Foremen 
of producing and service departments have the responsibility for seeing that 
equipment and faeihtn‘s are so used and maintained that the cost of their service 
is kejit at a minimum. But few dejiartments have sufficient work to justify the 
full time of specialized machines and repairmen; hence centralization in the form 
of one or more maintenance departments takes idare under a maintenance fore- 
man, chief elertnrian, or chief engineer. Such an executive is rcnsponsible for the 
maintenance requirements of indiviilual departments in the most efficient and 
economical manner. 

The problem arises as to whether co'^ts of maintenancD should be handled 
through a maintenance budget for the plant as a whole, with the maintenance 
foremen held responsible, or whether maintenance allowances should be included 
in the budgets of departments where the faeilities are being serviced. Usually the 
latter is the prefer;d)le solution, since the maiiitenanee foreman has little control 
over equipment linage and [lem.'inds made upon the maintenance force are largely 
under control of the dejiartinent foreman. If the ilejiartmental foreman is held 
responsible for lalior and materials co.st of maintenanec and repair work for his 
department, he is more likely to ^ee that all .Hieh exi)enditurps are jiistifieil, anil 
to take steps to see that usage of the equipment is such as to keep maintenance 
costs at a ren.^onahle level. Accordingly it is considered be.st praetiee to include 
this maintenance allnwanee in the flexible budgets of the operating departments. 
At the same time, cn^t aceouiiting procedures may need reviewing to see that they 
provide for direct charges for all maintenance labor and supplies against depart- 
ments benefited. It may be desirable in some cases to have the foreman of the 
producing department approve all time cards and material requisitions where 
cost is chargeable against his department. 

Reiser (Budgeting — Principles and Practice) says that there is a certain 
amount of unavoiilable duplication in connection with the maintenance budget: 

Maintenance anil if'pairs are properly plared in the budget of the particular depart- 
ment for the benefit of which the repair expenditure is incurred, but the maintenance 
department must also prepare a budget from whieh infoiination will be derived as to 
the number of employees and repair materials needed and the probable cost. 

The latter budget is in the nature of a summary of the maintenance requirements 
of all the operating departments. Such duplication is unavoidable because both 
budgets are required for maintenance control, part of the process of summarizing 
maintenance requirements for the payroll and personnel estimates and for the 
financial budget. 
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Analysis usually shows that cost of maintenance is a semi- variable cost. 
Some assets, such as buildings, require repair and upkeep without relation to the 
rate of operations, while others, such as machinerj^, have a maintenance cost 
which tends to vary directly with the rate of production. For analysis and control 
it IS desirable that total maintenance costs be divided into labor costs and mate- 
nnls and supplies costs. When this is done, the elTcrt of labor rate and price 
changes can be more easily reflected and interpreted. Anah sis by classes or types 
of equipment may also be desirable, since the iiropurlion of fixed and variable 
expense included in maintenance cost of different type" of eiiuipment may vary. 

Seasonal Influences on Overhead. The change of seasons may bring over- 
head budget variances that cannot be regarded as measuring performances. 
Heating, lighting, and air conditioning are affected by the season. Fuel co>K 
for heating will normally be higher in the winter than in the summer, and there- 
fore unfavorable fuel budget variances can be expert etl in the winter and favor- 
able fuel budget variances can be expected in the suniiiuT. If it is practical to 
refine the adjustments of the annual budget to a monthly ba«is bv allowing differ- 
ent ajipropriate amounts for fuel for different months, this ahould be done to 
make the variances more meaningful; if it is not iiractiial, management must 
expect the monthly variances to be influenced bv seasonal factors over which the 
operating departments will have no control. 

Overhead Proportional to Direct Labor Dollars. A problem sometimes 
arises in the interpretation of overhead budget vari iiices liecause some overheatl 
co.sts, such as social security taxes, may be jirojifuiional to direct labor dollars 
instead of proportional to hours of activity. A budget variance for such items 
may thus be caused by direct labor wage rate^ dillcring from standard and should 
be so recognized. Some comiianies prepare budgel- lor overhead and eorrPS])oiifl- 
ing overhead rates on the basis of direct labor dollai" in^ead of hoiiiv of activity. 
If full standard costs are used for the depanment c*oiicerricd, llie total standard 
charge to production and the total overhead \ariatinii will be the sanu‘ as that 
obtained when hours were used as the ba.si^. To the extent that it is valid ^o 
treat overhead as a function of direct labor dollar^, however, the determination 
and analysis of the budget variances should bi‘ ditferent The overhearl biulget 
previously illustrated for Department B would be lor a normal rajiaritv of some 
number of dollars (say, S2,000), and the overhead rate would be exiire^'^eil as a 
percentage of direct labor dollars. In this ])artieular case it would be 150 per- 
cent (S3, 000 S2,000). The first column ol the budget variance analv.sis shown in 
Fig 8 would then be headed to show the budget for the actual dollar^ [)f direct 
labor for the month; say, SI, 000. The varialile overhead cost item^ Avould then 
show amounts equal to 1,600/2,000 of the budgeted amounts shown for the month 
at a normal capacity of $2,000 of direct labor cost, in'^teail of 700^1,000 of these 
amounts. The variable overhead items would, under llie^e as.sninjition^, be some- 
what larger than those shown in Fig. 8, and the overhead budget variances by 
items would be correspondingly changeil. If the overhead budget variance is so 
computed, it must be recognized that the algebraic sum of the budget variance 
and the volume and efficiency variances, as previously eomputed, will usually not 
he equal to the total overhead variance because the volume and effieienry vari- 
ances are computed on the basis of a time instead of a direct labor dollar meas- 
urement of activity. The sum of the several overhead variances can be recon- 
ciled to the total difference between actual and standard overhead by a separate 
computation of the budget variance on the basis of direct labor houris. A com- 
putation of volume and efficiency variances on the basis of direct labor costs can 
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hardly be justified because the effect of wage rates paid for direct labor cannot 
properly be included in a measure of activity. 

In general it can be said that most variable overhead costs vary with activity 
and are not directly influenced by direct labor wage rates, so that an analysis of 
overhead budget variances in terms of direct labor costs is usually not so satis- 
factory as is the analysis previously illustrated. 

Overhead Efficiency Variances. An overhead efficiency variance is the stand- 
ard overhead cost of the difference between actual time and standard time for 
the production of a period. Like labor efficiency variance, it is the result of lining 
more or less time than stanrlard in an operation or process. Fig. 6 indicates vari- 
ous possible reasons for efficiency variances. 

The loss resulting from the use of more time than standard for production in- 
cludes a loss from excess labor as well as a loss from excess overhead. Such losses 
may be the result of using a grade of labor lower than that called for hv the 
standards and may therefore be counterbalanced by wage rate variance gains. If 
these variance gains exceed the efficiency variance losses, consitleration should be 
given to the possible desirability of standard revisions to call for more labor at 
the lower wage rates. If efficiency variance gains exceed wage rate variance 
losses, both resulting from the u'^e of higher quality labor, consideration should be 
given to revising standards to call for the higher grade of labor. 

Efficiency variances maj' also be related to the quality of materials used and 
may therefore be related to materials mix, usage, and price variances. A recog- 
nition of the possible interrelationships of variances can lead to improvements in 
the combinations of the various factors of production used by a company. A con- 
tinuing study of surh interrelations may suggest further analytical studies based 
on mathematical techniques now being increasingly used. 

In Department B, di''rTivsf‘d with Figs. 7 and S, the efficiency variance in hour^ 
is the differenee between the actual hours (700) and the standard hours for thi* 
actual production (800). Thi- is a favorable variance of only 1% percent and for 
this month is probably unimportant. This overhead efficiency variance in dollars 
is ten times the full overhead rate ($3 per hour) or + |30. 

Fixed Overhead in Efficiency Variance. The overhead effieieney varianre 
may be further analyzed into a fixed and a variable component by applying the 
fixed and variable components of the overhead rate to the number of huur« varia- 
tion from standard. Thus the favorable efficiency variance of $30 may be broken 
down as follows: 

Variable overhead efficiency variance: 

10 X 10 975 = +$ 9.75 

Fixed overhead efficiency variance: 

10 X |2 025 = -I- 20.25 
Overhead efficiency variance = +$30.00 

Nickerson (Co'^t Accounting) considers the procedure of including the fixed 
overhead in the eflicieiiey variance computation and defends its soundness. He 
reviews the arguments sometimes made against it: that fixed burden costs are not 
within the control of supervisors; that these costs do not change with an increase 
or decrease in the efficiency of labor; and that it is the workman rather than the 
supervisor who controls the efficiency of labor. Nickerson points out that even if 
the last argument were true, it still would seem advisable to compute efficiency 
variances to see what labor inefficiency was costing the company. He adds: "Such 
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a variance might also serve as a stimulus for the development of wage-incentive 
plans or the use of either machine-controlled speeds or more fully automatic 
machinery. ... In the great majority of cases a supervisor still has some respon- 
sibility for the efficiency of those workinc under his direction.” 

Nickerson's principal argument is that a supervisor is responsible for the 
efficient utilization of space, equipment, and other overhead facilities and that 
ihe^e costs can be recouped only by the profluction of salable product. The 
Inirden rate represents a rental charge to the supervisor for the facilities fur- 
nished, and he is charged only for the hours worked. Nickerson states: 

AVidi re.sjinct to fixed burden the supervisor should be held responsible only for 
uirning out a luodiict having a value in terms of standard cost equal to the standard 
cost which he lias been charged for the hours worked. If he does better than this, he 
phnidfl be given creilit for the contribution of his unit to a bettEr-tlmn-standard re- 
cniipment of costs. If he does more poorly he should be held responsible for any 
inefficienry of his unit. . . . Supervisors should periodically be given a reminder of 
the heavy fixed charges involved in the operation of their units. This should be done 
not only for the purpose of highlighting the importance of (he efficient use of 
operating time but also as a possible stimulus to ideas for cost reiluction or as a 
liDssible deterrent to unreasonable demands for additional space and facilities. 
This means simpily that a man who knows that, in one w'ay or another, he is going to 
he held accountable for a given cost is more likely to have an interest in keeping that 
cnsl at a reasonable level. 

Overhead Proportional to Materials Input. pointed out in connection 
w’ith the discussion of labor variances, the standard hours for an operation are 
Usually computed by multiplying the standard numlier of hours for a unit of 
lirofluctioii by the number of equivalent units of production for the period. Under 
^nme circumstances it may be important to recognize that hours w'orked are pro- 
portional to the quantity of material wrorkrd on rather than j)rn])ortinnal to the 
fpiantity of output. A total overheail efficiency A^ariance may then l)c coniposerl 
of two parts: an efficiency variance liecaiise of the rate of iirnduction on materials 
worked on and an elficiency variance resulting from the yield of proilurt. An ilhi'- 
t ration may bp based on the figures used for product H under “Mix and Yiehl 
A'ariances” in this spetinn. Assume that the standard specifiration^ for 10 pounds 
of jiroduct R are as folhm's: 

Raw materials. 

Material A: 8 lb. at SI per lb 

Material X: 4^/^ lb. at S2 per lb 

INIixnd materials A and X: 12Vj lb 

Direct lalior; 5 hr. at S2 .50 iier hr 

t)verhead : 5 hr. at S3 per direct labor hour 

Total standai’fl rO'jt.s prr 10 11>. nf iirnihict R 

Assume that actual results for the month were as follows: 


Production of product R 6,600 lb. 

Alaterial A used 4.700 lb. 

Material X used 3,3001b. 

Direct labor hours 3,600 


The standard number nf hours workeil computed in terms of production are 
6,600 X 0..') hr., or .3,300 hr. The overlip.'id efficiincy vari.ance computed on this 
basis is: (3,300 - 3,600) X S3 = -,$900. 


SfHHOO 

9.00 

.S17.00 
12 .50 
1.5.00 

.S44 .50 
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If labor has to be applied in proportion to the materials handled, however, the 
overhead efficiency variance should be computed on the basis of the materials 
processing rate as follows: 

Materials used 8,000 lb. 

Standard direct labor hours baaed on materials used: 

8,000 X 6/12.5 3,200 hr. 

Overhead efficiency variance on rate of material processing; 

(3.200 - 3,600) X $3 -|1,200 

In addition there is an overhead variance due to the difference between the 
standard and actual yield of product. The standard yield of 8,000 pounds of input 
is 8,000 X lJO/12.5 = 6,400 lb. The overhead efficiency variance from a yield dif- 
ferent from standard is (6,600 — 6,400) X $15/10 = +$300. The net of the 
unfavorable overhead efficiency variance on rate of materials processing of $1,200 
and the favorable overhead efficiency variance on yield of $300 is an unfavorable 
variance of $900, as computed on the basis of production. 

Each of these overhead efficiency variations may be analyzed into fixed and 
variable components by applying the fixed and variable overhead rates to the 
applicable quantity variations. 

ALTERNATIVE ANALYSES OF OVERHEAD VARIANCES. Sev- 
eral other methods of analyzing ovcrlicad variances can be used. Figs. 9, 10, and 
11 show the results of some different methods of overhead variance analysis. They 
are based on the data given in thi^ section under “Overhead Variance Analysi''.” 


Dejjart- 

ment 

(1) 

Standard 
Hours in 
Product 
at St Hill- 
ard Kale 

(2) 

Allowed 
Budget 
for Stand- 
ard Hour.s 
in Product 

(3) 

Actual 

Over- 

head 

(4) 

Total 
(1) - (3) 

(5) 

Variances 

Capacity 
(1) - (2) 

(6) 

Control- 
lable 
(2) - (3) 

A 

«2,000 

$2,000 

*2,011 

-* 11 

$ 0 

-$11 

B 

2,400 

2,805 

2,870 

- 470 

- 405 

- 65 

Totals 

$4,400 

$4,805 

*4,881 

-*481 

-$405 

-$76 


Fig. 9. Analysis of overhead variances; two variances. 

Two-Variance Analysis of Overhead. \ two-variance analysis is illustratcrl 
111 Fig. 9. A capacity variance i.', comimted by subtracting from the slandarti 
hours in the iiroduct at the standard rate, the budget allowance for the attained 
])rodurtinn of the period. This budget allowance is the amount of the budget 
total adjustetl to the standard hours in the production of the period. It could also 
have been computed by determining the difference between the number of stand- 
ard hours in production and the number of standard hours at normal rapacity, 
and by multi]ilying the difference by the 'standard fixed overhead rate. For De- 
partment B, thus would be (800 — 1,000) X $2,025, which equals —$405. Capacity 
variance differs from the volume arianre shown in Fig. 7 because in Fig. 7 the 
volume variance in hours w^as the difference between actual, rather than stand- 
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Fig 11. Analysis of overhead variances; an alternative three-variance method. 
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ard, hours in the product and the standard hours at normal capacity. Which 
method yields the more significant figure for volume variance depends upon which 
measure of activity (hours or output) is more valid. If normal capacity is better 
measured in terms of hours rather than in terms of output, the volume variance 
shown in Fig. 7 is the more meaningful to management because it shows the fixed 
overhead costs applicable to the variance in hours of activity from normal. The 
rapacity variance, as computed in Fig. 9, includes part of the effect of the 
efficiency of operations measured in hours. For Department B the efficienc} 
variance in hours is the difference between actual hours (790) and the standard 
hours in the product (800), or 10 hours. The fixed component of the efficiency 
variance is then +10 X S2.025, or +$20 25, the difference between the volume vari- 
ance of Fig 7, and the capacity variance of Fig. 9 [—$425.25— (—$405)] = 
$20.25. In 'many circumstances the separation of a variance due to hours nf 
activity from that due to efficiency in production will be useful in management 
analysis. However, if it is valid to assume that fixed costs are noncontrollahlc 
in the short run by the department, the capacity variance shown in Fig. 9, includ- 
ing as it does all the fixed overhead variances, can be properly considered as :i 
noncontrollable variance in contrast to the controllable variance. 

The controllable variance of Fig. 9 is computed by subtracting the actual o\ er- 
head from the allowed overhead budget for the attained production of the jieriod. 
The controllable variance thus determined includes the budget variance and the 
variable component of the efficiency variance, as computed in Fig. 7. Presuniablv 
these variances are, at least partially, controllable by the department and may 
well be contrasted in a two-variance analysis with the noncontrollable "capiicity” 
variance of Fig. 9. 

Alternative Three- Variance Analysis of Overhead. For some purposes, a 
two-variance analysis is considered insufficient for managerial control purjioses. 
and three variance analyses arc often recommendefl. Lang-McFarland-Schift 
(Cost Accounting) suggest a method illustrated in Fig. 10. The volume vari- 
ance is determined in the same way as the capacity variance (Fig. D), i.e., by 
subtracting the allowed budget for standard hours in the attained production 
from the standard hours in the product at the standard rate. This variance 
includes the fixed component of the overhead efficiency variance. 

The efficiency variance is computed by subtracting the allowed budget for tin 
actual hours worked from the allowed budget for the standard hour« for the 
attained production. This efficiency variance may al^o be determined bv sub- 
tracting the actual hours worked from the standard hours in the product anil 
multiplying the difference by the variable overhead rate. For Department B tin- 
computation would be as follows: (800 — 790) X $0,075 = +$9.75. The fixed 
overhead on the 10-hour efficiency variance from standard i'; included in the 
volume variance. 

The budget variance under the method of Fig. 10 is computed in the same 
way, as by the method of Fig. 7, by subtracting the actual overhead from the 
allowa^d budget for the actual hours worked. 

Fig. 11 illustrates a method presented by Neiiner (Cost Accounting) .'ind 
Blocker and Weltmer (Cost Accounting). The efficiency variance is computed 
by the method described in Fig. 7, i.e., by subtracting the actual hours at the 
standard rate from the standard hours at the standard rate, or by subtracting 
the actual hours from the standard hours for production and multipljdng the 
difference by the standard overhead per hour (including both fixed and variable 
components) . 
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Under the method of Fi^. 11, the capacity variance is determined by subtract- 
ing the budget at normal from the actual hours at the standard rate. It may also 
be computed by subtracting the hours at normal capacity from the actual hours 
and multiplying the difference by the whole standard overhead rate. For Depart- 
ment B this would be computed follows: (790 — 1,000) X $3 = — S630. The 
capacity variance as thus computed is not the fixed overhead cost of the hours 
variance from normal and is subject to the objection that it inelinles a vnriable 
cnmponent that is of little significance to management. The variable component 
1)1 the —$630 capacity variance for Department B may be determineil as follows: 
(790— 1,000) X $0,975 = —$204.75. This figure signifies only that if activity 
iiad been at normal of 1,000 hours, the variable overhead would have been 
1^204.75 more, according to a flexible budget. 

Following the method of Fig. 11, the budget variance would be computed by 
subtracting the actual overhead from the budget at normal. This is subject to the 
objection, however, that this comparison is relatively insignificant for control 
purj)oses. In order to measure adequately the control by a department of its 
overhead, a comparison of the actual overhead with the overhead budget adjusted 
to actual activity is more significant. The actual overhead for a department may 
bi‘ considerably below the amount budgeted at normal simply because activity is 
l)elnw nnnnal, even though the actual overhead may considerably exceed the 
amounts that the budget, adjusted for actual activity, shows as those which 
.should have been incurred. This method of determining the l)udgpt variance is 
used with a fixed budget; in cases in w’hich the budget is flexible, it should not 
b(‘ used. For a company with fluctuating activity, a flexible budget is almost 
inilispensable for control purposes, and a company with a flexible budget should 
not determine overhead budget variation by the method of Fig. 11. 

Fig. 12 is ada])tcd from a comparison in tabular form prepared by the NAA 
Research Staff (NAA Bulletin, vol. 34) of a two-variance method and three 
different three-variance methods. The field study conducted by the NAA Re- 
^(‘arch Staff in developing NAA Research Series No. 22 (NAA Bulletin, vol. 33) 
indicated that most companies using standard costs develop two overhead vari- 
ances, usually called controllable variance and volume variance. The NAA 
Research Staff observed that a few companies use the less common method of 
develnping three overhead variances. The committee commented that it appeared 
that the three-variance plan would be more useful than the two-variance 
analysis ‘'only where there are frequent and important differences between actual 
hours and standard hours and where these differences are not more conveniently 
controlled by other means.” 

TIGHTNESS OF STANDARDS AND NECESSITY FOR COM- 
PLETE ANALYSIS. If standards are rigorous or tight, there will usually be 
few large favorable variances, so that normally it may be a'^sumed that if the 
total variance for a month in a department is small, there will be no very large 
unfavorable variances. If standards are easily attained and often bettered, a 
small total departmental variance may be the net result of large favorable and 
unfavorable variances, so that it is not safe to assume that detailed analysis is 
unnecessary. If ^‘standards” are really merely estimates of expected costs, the 
analysis of a small total variance may also show large favorable and unfavorable 
variances, but such an analysis is relatively unimportant because variances from 
e>tiinatc.s show only how good or bad the estimates are and do not give much 
information useful for control. Detailed analysis, however, may serve the purpose 
of giving information that will serve to improve future estimates. 
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Reports on Variance Analyses 

PURPOSE OF VARIANCE REPORTS. Henrici (Standard Costs for 
Manufacturing) makes some general comment's which should be kept in mind in 
designing variance reports for operating personnel : 

The presentation of variances must always be accompanied by an awareness of ils 
idtimate use. It is easy for the statistical mentality to be brgiiiled into devious 
paths of analysis, which the lay mind cannot follow. And yi t it iniist be remrmbercil 
I hat all cost statements, comparisons, v^ariances, and interpi etations thereof becoinr 
U'^eful tools only in the hands of the operating executive who controls manufacturing 
piocesses. He can employ these tools only if he readdy understands them. ... It is 
the standard-cost accountant’s duty to give Jinn vivid reporls which highlight the 

iitials and point out particular cost deviations and possibilities for improvement . 

Henrici advises that the reports be drawn up to: 

1 Show the supervisor what his costs should have been. 

2. Show how closely he came to meeting those costs. 

3. 8how whether his performance in this respect is improving. 

4. Set up a means of explaining the variances so that tlie knowledge of their 
causes can be used as a weapon for their reduction. 

MATERIALS COST VARIANCE REPORTS. C:ust vLiriaiue reports 
-hould show a separation between price and usiigi \arianees, so that each one 
may be properly interpreted and so that executives luay be held responsible only 
lor those under their control. 

Materials Price Variance Reports. Fig. 13 is a report of material priee vari- 
ances suggested by Blocker and Weltiiier (Tost Accounting). This is a form of 


ANALYSIS OF MATERIAL PRICE VARIANCE.S 
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In- 
\ ciue 

DaU. 

Pur- 

chRse 

UiJei 

Nu 

Voucher 

No. 

Supplier 



Actual 

Cobl 

SUiulard 

Cost 

Vai uni c 

Perrent 
Vai lanco 
fi Liin 
Slandui il 

L vpl.m.iliuii ril VailaiiLoe 






1 1 Dial 




1 






1 






Fig. 13. Daily materials price variance report. 
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daily report and contains details of the purchases that are vouchered on a single 
day. The report may be prepared by either the accounting or purchasing 
department but the column, "Explanation of variances," is filled in by the pur- 
chasing agent. This type of report should be available to the purchasing agent, 
cost accountant, and controller. Summary reports, perhaps on a monthly basis, 
should be prepared for production executives and top management. 

Responsibility of Purchasing Department. Action of the purchasing depart- 
ment with respect to buying policies influences both price and usage of materials. 
Price is usually thought of as uncontrollable since it is largel}^ an outside factor. 
Nevertheless the purchasing department can control price to some extent thro\igli 
efforts to obtain maximum cash discounts, quantity discounts, by placing orders 
in off-seasons, by spacing orders over a period of time, by entering into contract 
obligations', etc. To these may also be added such circumstances as use by the 
manufacturing department of a type of material costing more than that called for 
in the specifications because the purchasing department failed to maintain an 
adequate supply of the needed variety. 

Some variances, in jiarticular those of market price, result from changes in 
external circumstances over which the jdaiit has little or no control. Hence thcM* 
variances are not to be regarded primarily as indexes of personal performance by 
the purchasing officer, but instead as indicators of possible needs for changes in 
standards, in the product price, or in the kinds of materials used. 

The extent to which the purchasing agent is responsible for price is a m fitter 
of administrative policy. Buying on basis of price alone may degenerate into 
speculation. It may also tie up needed working capital in large inventory items 
when such capital is needed for other items. Whether a purchtising agent shall be 
allowed discretion to buy when he considers conditions favorable must be decided 
on the merits of each case. 

Materials Usage Variance Reports. For the most effective control, daily 
reports of materials quantity variances for each manufacturing center or de- 
partment should be made available to management. Blocker and Weltmcr (Cost 
Accounting) illustrate a report of this type, with a separate line for each class of 
material used in the department and a column for a statement of the cause of 
variance. These daily reports for each department may be supplemented by 
monthly reports which quickly give an over-all picture of what happened on 
materials usage during the month. In Fig. 14 Christie (NAA Bulletin, vol. 38) 
shows a materials usage variance work sheet used by a concrete products com- 
pany. Materials usage variances are posted and summarized on this sheet, en- 
abling the preparation of the monthly report of materials usage variance shown 
in Fig. 15. 

The modem trend in cost reports appears to be in the direction of greater use 
of quantity engineering data as opposed to dollar cost figures. This is because 
standard costs are based on phyMcal standard.^, and hence reports are prepared 
more quickly by letting the physical standards speak for themselves rather than 
by translating them into standard costs. Also, as pointed out by Lang-McFar- 
land-Schiff (Cost Accounting), "physical quantities are likely to be more readily 
understood than dollar totals, especially at the operating level.” Some reports 
show both physical quantities and dollar amounts. Such a report, issued on a 
weekly basis, may be supplemented by daily reports issued by the cost depart- 
ment to foremen, which show those items on which the actual weights used 
exceed standard weights allowed. A monthly report may be used to summarize 
the cost variances by products. 
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Material Variances Worksheet 
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Fif?;. 14. Materials usage variances work sheet. 
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Material Usage Variance I 

Standard Standard Ratio of \ 

Cost of Cost of Actual to Over ^ 
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x\ 

XX 

\x 
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Fig. 15. Monthly report of materials usage variances. 


A daily materials usage rei)url by classes of materials, showing physical units 
only, is illustrated in Fig. 1(), taken from Matz-Curry-Fraiik (Cost Accounting). 
These authors describe this as a 1y])ical usage rei)i)rt. The form is used for the 
whole month. Each day at a ‘'perafied time the cost clerk li^ts the day s con- 
sumption on the pro])er line and take.s the rej)ort to the manager. 

Combined Statement of Materials Price and Usage Variances. Bennett 
(Standard Costs: How They Sene Modern Management) presents an examyde of 
a rejiort of both materials yiricc and materials u.sage variances (Fig. 17) for a 
month. He yioints out that for the month illmtratinl, the total iiiateriaN co^t 
variance loss was only Stiiij, ^^hlch if viewed uncritically, could be regardeil as 
sati.'factury. The analysis present ed in the report, however, show^ that I hi' 
relatively small Narmnee ^^as the nei rc'ult of a jirice \ariaiicB gain of .'s4,(lS7.r)() 
and a usage ^arlance loss of $r),drJ.r)t). Tin- iirumyitial management to make a 
careful review of materials usage loss, which revealed some ineffieient procedures. 
In this actual case an intensive study wa- made of these procedures, and as a 
result they were substantially iiniiroved. 

DIRECT LABOR VARIANCE REPORTS. Tii line with the managerial 
"jirincijde of exce]itioiis,” analy.-i- of direct labor cost should center around thf' 
Aairiances from standard. As'Umiiig the -tandards to be set properly, manage- 
ment s concern is to attain them. Exce.s'^ labor cost (i.e., above standard) indi- 
cates the existence of conditions which call for correction. The cause of such 
excesses must be analyzed and, if po.ssible, removed. 

Comparison of actual labor cost jier unit for one period with that of another 
period, or with the standard labor cost per unit, i- only the starting point in labor 
co.st analysis. It measures total variance or excess but discloses no information 
concerning rause.s. Since labor cost is a function of two factors, wage rate and 
time, it follows that the excess must be quantitatively broken down in terms of 
these factor^ and so reported to management. 



D\ily Material U'sac.e Report 
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Fig. 16. Daily materials usage report showing physical units only. 
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The immediate control of direct labor cost is, in most concerns, in the hands 
of foremen. This requires that they be provided with reports daily or weekly to 
help them in keeping this element of cost within standard limits. Where the rates 
paid are determined by a contract with a union or by executives other than fore- 
men, only the usage and selection of the correct grade of labor is chargeable to 
foremen. 

Wage Rate Variance Reports. Wage late variances are the result of a wage 
Kite other than 'standard paid for the labor of a period. 

Heiinei (Standard Cost^ for Manufacturing) present ^ a form for wage rate 
ipjjorts shown in Fig. IS (illustrative figures have been modified). This report 
(luickly reveals upward or downward movements in the average rate of ]iay per 
Jiour. Thus it may be a useful guide in employment and upgrading practices in 
plants where employees are on individual rather than occupational rates. 


Labor Rate Report 


Month of Ffcomao', 19 


Cost 

Center 

No. 

Man-IlouKs 

Earnings at 
Giiaianteed 
Rates 

Average Rate 
per Hour 

PriTent 
Vaiiation 
of Actual 
fiorn 

— 

— 

— 

- 

— 


Standard 


Actual 

Std. 

Actual 

Std. 

Actual 

Std 

Rate 

101 

1,000 

1,200 

^ 1,800 

5 2,250 

SI .80 

SI S75 

- 40 

102 

7,200 

9,000 

14,400 

18,000 

2 00 

2 00 

0 

103 

6,000 

6,000 

12,000 

13,500 

200 

2 25 

-11 1 

104 

10,000 

9,000 

21,000 

18,000 

2 10 

2 00 

+ 50 

Total 

24,200 

25,200 

S)49,200 

S51,750 

S2 033 

S2 051 

1 0 


Fig. IB. Monthly labor rate report. 

Labor Efficiency Variance Reports. The second cause of excess laboi co-t 
lies in the time factor and concerns the u^e of an exie^^ive number of labor 
hours to perform a given quantity of work. Not onlv are the reasons more 
iiiimernu^ than those ^^hlch create labor rate variance-, but IIipa are aFo harder 
to discover and control. Consequently the bulk of labor report- k devoted to the 
time element. 

A eomparison between estimated or budgeted unit man-linnrs and actual unit 
man-hours, revealing either a gain or loss, is provided for in Fig. 19. Study of 
^uch a report may lead to an investigation of the effectivenes'; of labor and to a 
revision of labor ])olicie''. Tracing bark to caii^e'^ may reveal that the right man 
was not jdaced in the right job; that a foreman has failed to obtain cooperation 
1)1 workers; that training and instruction of new workers was inefficient and 
laulty; that wage ineentivc plans were lacking; that labor turnover was excessive, 
or that various other causes listed in Fig. 6 played a part. Information thus 
presented and compared has a direct bearing upon individual productivity of 
worker^ under the foreman of a department. The report covers a week, but a 
similar report should be prepared daily. 
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DIRECT LABOR 

WECKLYGAIN AND LOSS REPORT 

week 



Fig. 19. Weekly gain and loss report, direct labor. 


A weekly, summary of direct labor variances to inform top management about 
the performance of departments and machine centers is illustrated in Fig. 20, 
from NAA Research Series No. 22 (NAA Bulletin, vol. 33). Similar summarie.s 
by jobs and by-product lines are used. These summaries arc supported by a 
detailed report of analysis of variances by cau>es, illustratctl in Fig. 0. Fig. 20 


departmental Manufacturing Efficiency 

ON Operations Completed 

Wi,k Ending April 29. 19— und Ynnr to Dolo 

DEPARTMENT 

THIS WEEK 

YEAR TO DATE | 

Nonsll 

Hours 

Actual 
Hours 
on Std. 

Variance 
from Sid. 
Hours 

Efficiency Percent 
On Controllable 
Total by Foreman 

Variance 
from Sid. 
Hours 

Total 

Control- 
lable by 
Foreman 

Machining: 

12 Blacksmirh 

21 Auto. Screw Mach. . . . 

22 Larhn 

24 Sersw Mach 

Tatal Machining 
Aiivmbly: 

23 Inspection 

29 Painting 

43 Assembly 

46 Assembly 

48 Assembly, Electrical . 

Total Assembly 
Grand Total 









Fig. 20. Weekly summary of direct labor variances. 


can also be supported by another report showing the percentage of efficiency o1 
each individual worker. 

Along somewhat similar lines Matz-Curry-Frank (Cost Accounting) suggest 
a daily efficiency report to be issued to shop superintendents to assist them in 
maintaining schedules that depend greatly upon high efficiency of workers in the 
shop. This report shows, for each group or machine center, the standard hour-, 
actual hours, and percentage efficiency for each day and also on a cumulative 
basis for a week or longer period. 

Loss of efficiency resulting from changes in the working force is of such sig- 
nificance as to call for iierititlic reiiort- on labor turnover. The labor turnover. 
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piilculated by dividing the total number of separations by the average number of 
employees, may be illustrated as follows: 

Number of employees, Januar 3 ’ 1 300 

Number of employees, January 31 330 

Average number during January: (300 + 330) 2 315 

Number of separations during January 20 

Labor turnover for January (20 -j- 315) 6.3% 


An important cause of low labor effirienry is expessive delays, and delay 
reports may be important for the purpose of showing the magnitude of delays. 
Aeeording to Tlenriei (Standard Costs for Miniifarturing) , the ilelay report 
'-hown ii" Fig. 21, usually prepared only for ineeiilive oeeupations, is valuable to 
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Fig. 21. Delay report. 


the standard-co«t aceountant for diagnosing variances and to supervisors for find- 
ing the sources of variances in onlcr to reiliice them. These reports may be issued 
daily, weekly, by jiay period, or monthly. 

OVERHEAD VARIANCE REPORTS. Rerause of the large number of 
causes ami the great variety of type^ of overhead costs, reports of overhead eost 
variances take a great variety of forms. The major general lyjies of overhead 
variances that should be reported are: 

1 Efficiency varianres. 

2. Volume variances. 

3 Budget variances. 

Overhead Efficiency Variance Reports. Efficiency variances in hours arc 
converted into value measurements by multipl 3 ’ing by a wage rate to get labor 
efficiency variance, or by an overhead rate to get overhead efficiency variance. 
If overhead rates are expressed in terms of direct labor hours, the only difference 
between the two efficiency variances is the result of the different rates applied 
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tn the hours. Obviously a labor efficiency variance and a corresponding overhead 
efficiency variance have the same causes. This is true even if overhead rates arp 
based on some measure of activity other than direct labor hours because different 
measures of activity for a department will be or should be at least approx- 
imately proportional to each other. As a result efficiency reports such as that 
,'hown in Fig. li .^erve to explain the causes of both labor efficiency and overhead 
efficieney variances. The hours of efficiency variances shown in efficiency reports 
may easily be converted to dollar amounts by multiplying by the appropriate 
rates. 

Volume Variance Reports. Failure to make full use of expensive facilities 
characteristic of modern industry sometimes involves heavy losses both in asso- 
ciated fixed costs and in lost opportunities to produee. A given volume variance 
loss may be a combination resulting from a foreman's delay in providing 
instructions to an operator, the production control department’s failure to main- 
tain an even flow of work, and the sales de])artment’s inability to obtain enough 
orders to keep the factory occupied. The important thing here is for the manage- 
ment to ascertain what causes the idle time and who has the authority anrl 
rf‘S])onsibility to control it. 

Even the part of the volume loss which arises from so-called noncontrollablc 
causes must be analyzed and the responsibility must be placed, for such item- 
may be controllable in the long run by major executives who possess authority tn 
fleterniine what the size of the plant and organization shall be. While estimate- 
up on which capital outlays are based usually can be no more than opinions or 
even guesses, the success with which executive judgment in such matters is exer- 
cised is often a main determining factor in the long-run ability of a business tn 
operate profitably. 

The volume variance is the principal indicator of how well long-run plan- 
coneerning productive capacity turn out, since long-lived assets are largely respon- 
sible for fixeil charges. lienee volume variances deserve careful analysis to deter- 
iiiine personal responsibility and to find remedies for unfavorable condition^ 
Very substantial volume losses can often be reduced by such actions as improving 
e[]uipment, revising layout, adding new products, or rlianging prices. 

Vance (Theory and Technique of Cost Aeeounting) shows a report (Fig. 22) 
designed to rerord hours of idleness and fixed costs of idle time of a machine. 
These reports help foremen to assign jobs to machines that ordinarily would not 
handle them and would otherwise he idle. In summary form these reports aiil 
higher executives in planning production and in assigning work to different de- 
jjartments. For another illustration of an idle machine or machine utilization 
report, see section on Manufacturing Overhead and Normal Activity. 

Overhead Budget Variance Reports. NAA Research Serie.'- Xn. 2S fXAA 
Bulletin, vol. rili) -tates: ‘Tn order to be of service to foremen, co-t reports need 
tn focus attention on items which require prompt attention. . . . Exj)erience of 
the companies interviewed indicates that variances from standard or biulgt t 
eonstitute the most useful figures which the accountant can supply to foremen." 

Fig. 23 is one of a group of four reports suggested by Patrick (The Theory and 
Technique of Cost Accounting in the Hosiery Industry) to show a detailed 
analysis of overhead budget variances. In each report the so-calletl controllable 
costs are scqiaratpd from noncontrollablc costs, and common costs are sep.i- 
rated from specific costs incurred for a given divi.-ion or siibrlivi-ion of the enm- 
jmny. These reports also show the loss on idleness and the overhead efficiency 
for the division or subdivision. 
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Report No.: . 

Machine Utilization Report 

Section : 


Week Ended: — 

Foreman: 





Hours 

Fixed 



Hours Hours Idle 

Cost nf 


Machine 

Operated Idle Last 

Idle 

Remarkii 


Week 

Time 


Lathe No. 1 .... 



No jobs 

Lathe No. 2 .... 



Down for repairs 

Sliaper 



No jobs 

Drill Pii\ss No. 1 




Drill Press No. 2 




Drill Press No. 3 



No jobs 

Grinder No. 1 . . 



No jobs 

Grinder No. 2 . . 




Totals 





Fig. 22. Machine utilization report. 


One copy of Fig. 23 goes to the person in charge of Division No. 1. Tlie execu- 
tive responsil)le for both Divisions No. 1 and 2 will receive a copy of the separuate 
report for each of these divisions and, in addition, a report which combines the 
operations of the two divisions. A third report, on the Knitting Department, a 
subdivision of Division No. 1, goes to the head of that department and to the 
person in charge of Division No. 1. A fourth operating report at a still lower 
level, for a cost center in the Knitting Department, goes to the foreman of ^he 
cost center and to the head of the Knitting Department. Thus an analysis of the 
variances from budget at each responsibility level is made available to the per- 
son who IS primarily responsible for taking action apjirojiriate for cost control in 
the present and the future, and also to the person next above him in the chain of 
authority. 

Reporting systems will vary from company to company as to frequency of re- 
ports, details shown, arrangement of data, persons to whom sent, and policy in 
regard to the size of variances requiring follow-up. The analysis of overhead 
I’o.^ts and variances by diAdsion=, subdivisions, depart ment.s, and co.st centers 
should be carried out as far a- the probable added en.^t .savings in improved cost 
control justify the ailditional post of analyzing and reporting. 

DEFECTIVE PRODUCT, SPOILAGE, AND SCRAP REPORTS. 

These elements may constitute an appreciable los^, and one of the important 
responsibilities of departmental exeeiitives is to hold them to a minimum. There 
are two important steps in accoinpli'^hing this: (1) to analyze the causes of each 
type of lo.'^s, and (2) to take corrective action to eliminate or minimize each 
cause. The whole area of defective product, spoilage, and scrap, including reports 
for control purposes, is discussed in the section on Materials. 

VARIANCE SUMMARY REPORTS. Some of the summarized reports 
which it is the duty of the cost accountant to prepare >liow, among other things, 
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Division No. 1 

Operating Report 

Budgpted marhine hours ...1,010,305 

Actual machine hours 1,011,100 

Excess machine hours 795 

Dozen 

Pounii^ 

pairs knit . 
of material 

received 

.556,554 

.800.000 



Current Period 


Cost Classification 



Expen.se Variation 


Budget 

Actual 

- 

- 




(Lo.ss) 

Gain 

Controllable Costs 





Indirect Labor 





Foremen’s salaries 

$ 22.600 

$ 22,800 

($ 200) 

- 

Yarn purchasing agent salary.. 

5,000 

5,000 

- 

- 

Helpers’ wages 

12,000 

11,300 

- 

S 700 

Clerical salaries 

4,220 

4,400 

( 180) 

- 

Fixing wages 

72.000 

71,700 

- 

300 

Style changing wages 

25,000 

24,900 

- 

100 

Mending wages 

2380 

2,880 

- 

- 

Special wages for taking 





inventory 

1,000 

1,200 

( 200) 

- 

Total 

*144,700 

$144,180 

{$ 580) 

$1,100 

Other Controllable Costs 





Machine needles 

S 23 ..543 

$ 24,400 

(5 857) 

- 

Machine parts 

34,800 

34,500 

- 

S 300 

Payroll tuxes 

11,420 

11,555 

( 135) 

- 

Vacations cost 

11,400 

10.950 

- 

450 

Miscellaneous supplies 

9,020 

10,400 

( 1,380) 

- 

Light tubes anil fixtiua^ 

790 

930 

( 140) 

- 

Travel 

2,750 

2,130 

- 

620 

Total 

$ 93,723 

* 94.865 

(* 2,512) 

11.370 

Koncontrnllable Costs 





Depreciation on Equipment 

$ 79,533 

$ 79,533 

- 

- 

Plant Common Costs 





Pro Rata Share 

$118,889 

S123.317 

($ 4.428) 

- 

Grand Total 

5436.845 

.5441,895 

(S 7..520) 

$2,470 

Variation Gain 



2,470 


Net Variation Loss 



($ 5.050) 


Loss on Idlrncs.s 



( 70,311) 


Burden Efficiency Vaiiation 





Knitting Departmi'iit 



( 224) 


Total Burden 





Loss, Division No. 1 



1175,585) 

1 


Fig. 23. Divisional operating report. 
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Comparative Profit and Loss Statement 
Year Ending 


April 


This To 
Monlh Datr 


Dudget 

to 

Date 


Sales 

Product A 

Product B 

Product C 

Total sales 

Deductions 

Product A 

Product B 

Product C 

Total deductions 

Net sales 

Coat of sales 

Product A 

Product B 

Product C 

Commercial 

Standard coat of sales 

Operating profit anticipated 

Cost variances 

Material 

Labor 

Burden 

Commercial 

Total cost variances 

Operating profit realized 

Other income 

Cash discounts received 

Interest received 

Sundry sales and income 

Net on sale of capital assets. . . . 

Operating profit and other income 

Other charges 

Interest paid 

Cash discounts allowed 

Taxes on income 

Idle plant cost 

Net profit 


Fi^. 24. Comparative profit and Idbb statement using standard costs. 
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STANDARD COST VARIANCES 


Bununarized variances of actual from standard costs. These reports reveal in a 
general way the costs that are out of line and which therefore require further 
investigation. The more detailed reports must be examined to discover the 
reasons for the variances shown in the summarized statements. 

Summary Reports to General Executives. The Income Statement prepared 
for the executives should show in a condensed form the variances from standard 
costs for the period covered. Figs. 24 and 25 are forms suggested by Bennett 


Profit and Loss Statement by Products 
Month of 


Product 


Total ABC 


Sales 

Less: 

Returns and allowances 

Commissions 

Total deductions 

Net sales 

Cost of sales, manufacturing ... 
Gross profit anticipated .... 

Cost of sales, commercial 

Operating profit anticipated 

Cost variances 

Material 

Labor 

Burden 

Cnminerrial 

Total variances 

Operating profit, actual . . 

Other incDiiic 

Other charges 

Net profit: this month .. 

to date 

budget 


Fig. 25. Profit and loss statement by product classes using standard costs. 

(Standard Costs: How They Serve Management) for the Income Statement. 
In these illustrations cost variances are added or deducted from the anticipated 
net pro6t, which is the difference between the actual net sales and the standard 
manufacturing and commercial costs. In Fig. 25 these cost variances are not dis- 
tributed to classes of products; according to Bennett this procedure is consistent 
with “the theory that the standard costs are the real costs, and that the cost 
variances are over-all differences between the results as anticipated and the 
actual results.” 
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Fig. 26. Summary of controllable operating variances by department. 
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STANDARD COST VARIANCES 


COST STATEMENT 

ND. X-e IPAGE II 

DATE Feb. 19— . 

Summary of Csit Varloncvi — San Francisco 


CURRENT MONTH | 

DESCRIPTION 

YEAR TO DATE 

AMOUNT 

% OF 
STD. 

AMOUNT 

Q[>U 

(4,569) 

(4,034) 

B. 477 


661 Oparoting Variances 

1 Diract Labor-Operating (Analysis on page 2) 

2 Olher Canirollable CdsIs (Analysis an page 2) 

3 Allawed Hour Vorialion (Analysis on page 2) 

662 Service Deparrmenl Variances 

1 Conirollable Cost Variance (An alysis anpogeS) 

6B3 Volume Variance 

1 Volume Variance (Analysis on page 3) 

6B4 Material Variances (Analysis On page 3) 

1 Material Price 

2 Material Usage 

6B5 Other Manufacturing Variances 

1 Carton Deportment Waste (Credit) 

2 

3 Loss on Defective Finished Merchandise 

(Per Schedule) 

6B7 Inventory Adjustments 

1 Adjustment to Physical 

2 Revaluation to Market 

3 Reclaiiificotion of Products 

(39,141) 

(45,376) 

37,393 

■ 

[146) 


(47,124) 




( 12, 238) 






m 

■ 

(12,399) 

11,795 

■ 



[^4) 



i 

50,579 

(16,243) 

1 

3, 174 


34, 336 


(242) 

■ 

(342) 

(1,372) 

■ 

(242) 





1 


6B9 Miscell aneous Cost Adjustments 

1 Fixed Costs (Over) or Under Budget 

2 Over or (Under) Absorbed Service Costs 

3 Use of Assumed Standard Product Cost 

4 Sale of Scrap and Junk 

5 Experimental Expense 

6 Recoveries or Gains on Insurance Claims 

7 Soles and Use Taxes on Capital Additions 

9 Other Miscellaneous Cost Adjustments; 

(Specify in detail) 

6B12) Deduct: Allowed Hour Variation Transferred 

6613) to Inventory 

(8,526) 

(26,002) 

6, 139 
4,416 
(1,094) 
170 
( 13, 272) 

3, 2X 

36,338 

17,413 


(4,051) 


TOTAL COST VARIANCES 



20, 591 


(7. 275) 



NdTEi brac^kets gr red denote loss 


Fis. 27. Summary of operating cost variances of plant. 


Plant Summary of Variances. NAA Research Series No. 22 (NAA Bulletin, 
vol. 33) gives Fig. 20 as nn illustration of a summary of controllable operating 
variances for each department in a plant. Fig. 27 then summarizes all the cost 
variances of the plant in one statement. It should be noted that each variance on 
the plant summary is supported by an analysis on another page (not shown). A 
copy of both the reports illustrated is sent to the home office, and from these a 
statement is prepared for the president and board of director.'^. 





























Summarized Efficiency Cost Report 


Manufacturing costs 
Total actual costs for month. 
Engineering standard costs. . 

Net increase* or decrease.. 

Analysis of Causes of Variances 
from Standard Costs 

1. Losses due to variances in 
direct labor costa 

a. Change in wages 

b. Idle time of operators 

c. Inefficiency of operators 

2. Losses due to variances 
in indirect labor costa 

a. Change in wages 

b. Extra time and over- 
time 

3 Losses due to variances in 
materials and supplies 

a. Change in prices of 

materials 

b. Change in materials 

used 

c. Change in handling and 

storage 

4 Losses due to variances 
111 power costs 

a. Change in wages 

b. Change in fuel and 

water costs 

c. Change in transmission 

costs 

d. Change in power over- 
head 

5. Lossp.s due to variance 
in fixed costs 

a. Vnri:iiices in dept, bur- 
den 

h. Variances in gen. fac- 
tory burden 

6. Misc. factor^" expenses 

Spoiled work 


Month Ending December 31, 19 

Dept. 1 Dept. 2 Dept. 3 Total 


515,275.00 518,712.50 513.319.75 547,307J25 
13,281,25 17.658 25 12.550.30 43,489.30 

$ 1,993.75* $ 1.054.25* 5 769.45* $ 3,817.45* 


Inn easc * 
Decrease 


41.9.25* 311 25* 165.50* 3.96.00* 


95 50* 15.00* 18.50' 129 00* 


417.00* 100 00 160.00* 477.00* 


150 00* 152 50* 


61 SS’' 364.35* 


487 00* 460 50* 299.50* 1.247.00* 


64 10* 704 10* 


Total All Departments.. S 1,993.75* I 1,054 25* .? 769 45* 8 3,817 45* 


Pig. 28. Statement showing variance of actual production costs from stand- 
ard costs, by items and by departments. 

17 49 




17-50 


STANDARD COST VARIANCES 


A somewhat different form of summary report is shown in Fig. 28. This pre- 
sents on one sheet the loss caused by each of the several different factors respon- 
sible for variances. 

POSSIBLE SHORTCOMINGS OF STANDARD COST SYSTEMS. 

Standard costs provide management with one of the most effective tools yet 
devised for controlling ensts. A standard cost system, however, is not a substitute 
for good management but merely an aid to management. A standard cost system 
works only when management, including the accountants, make it work. Accord- 
ing to NAA Research Sene.^ No. 12 (NAA Bulletin, vol. 29), there are certain 
factors which can stand in the way of the siicces'-ful use of standard costs if man- 
agement is not careful. The following are adapted from this report: 

1. Management may be uninterested or unaware of the usefulness of standard 
costs and therefore may make little use of them 

2. The standards may become out of date or unreliable and therefore may not be 
taken seriously. 

3. The standard cost system may be designed to give product costs rather than 
operation costs, with the result that vaiiances cannot be traced to their sources 
without laborious investigation. This investigation may take so long that the 
results when ilelennined arc no longer of interest. 

4. Reports may not be prepared in terms whieh nDiiaccounlants ran understand 

Companies whieh have avoided these pitfalls agree almost without exception that 
standard costs are a most useful and effective control tool. 
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COST-VOLUME-PROFIT RELATIONSHIPS 


Essentials of Cost- Volume-Profit Relationships 

DEFINITION. Kohler (A Dictionary for Accountants) defines the cost- 
volum e-profit relationship as follows: 

Th(' area of interest, within an organization, of management and accountants in 
observing and controlling the relations between prospective and .‘1111011 iiiuniitacturing 
costs — both fixed and variable — rales of production, and gross profits. Brcak-cven 
charts epitomize these relationships at planning and forecasting stages, and various 
types of comparative cost statements provide mforiiiation and the basis for aciiDii 
at operating, review, and reporting levels. 

DETERMINANTS OF PROFIT. Net profi' the final reflection of a wide 
variety of internal and external conditions exerting their influenre on revenues and 
on costs. Revenues depend on market demand, competilivc conditions, and the 
seller’s pricing and distribution policies. Costs are affected by many factors, in- 
cluding aggregate volume, direction and amount of changes in volume, product 
mix, territory mix, sale price and cost price, lot size, order size, plant size, and 
internal efficiency. The amount of cost charged as expense during any accounting 
period is al.^o influenced by inventory accounting methods in use (for example, 
LIFO or FIFO, direct or alisorption costing). 

No one of these factors can be singled out as most important, but one of them, 
volume, deserves special attention. Changes in voluire tend to be more frequent, 
take ])laee more rapidly, and are less subject (n inaii.agement control than changes 
in most other cost-determining factors. Perhaps even more imjinrtant, costs 
seldom vary in direct proportion to volume, and therefore small changes in volume 
have a more than proportionate effect on profits, whereas rhangea in other fac- 
tors such as average lot size are likely to have less dramatic effects. 

Both manufacturing and noninanufactunng costs and production and sales 
volume are .significant in the analysis of cost-volume-profit relationships. Lang- 
McFarland-Schitf (Cost Accounting) point out that 

. . . some ni'iinufacturing costs vary with volume of goods produced while other cusls 
are fixed and do not rise and fall in total amount with ordimiry chiingcs in produrlion 
volume. Selling and administrative costs behave similarly under comlitions of 
fluctuating sale,y volume, although the proportion of fixed costa is often larger than 
with manufacturing coats. 

In discussing the methods of analysis of costs into their fixed and variable com- 
ponents, they emphasize that : 

. . . These techniques must be applied to both manufarturing costs and nonmnnu- 
facturing coats (i.e., costs of marketing the products and costs of general administra- 

18 1 
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tion). In other words, all roats deducted from sales income to arrive at operating 
profit are analyzed into fixed and variable portions. 

OBJECTIVES OF COST-VOLUME-PROFIT ANALYSIS. Analysis of 
cost- volume-profit relationships is useful for a number of purposes. In NAA Re- 
search Series No. 17 (NAA Bulletin, vol. 31) the NAA Committee on Research 
slated: “The cost-volumc-profit analysis appears to be useful principally as a 
technique for the study of problems encountered in business planning. As such, 
it is a tool used largely by those executives responsible for strategic planning and 
policy making,” 

For example, forecasts of profits and cash flows require knowledge of how 
costs and profits vary with volume. Familiarity with these relationships also 
makes it possible to adjust forecasts quickly when volume deviates from the origi- 
nal forecast. Forecasts are useful in planning and budgeting, and they may also 
influence management’s attitudes toward cost control and appropriation-type 
budgets. 

JTeiser (Budgeting — Princiides and Practice) writes that, “The most significant 
single factor in profit planning of the average business is the relationship between 
volume of business, costs, and profit.” Future planning is primarily a process of 
selecting one out of many alternative programs that seems to promise the most 
advantageous combination of revenues, costs, and risks. Development planning 
relates to the selection of broad-gage programs for the company’s future, usually 
extending one or more years ahead. This produces long-range plans and fore- 
casts but seldom necessitates fixed commitments. Executive planning, on the 
othfT hand, operates w’ithin the framework of the development plan and is con- 
cerned with selection of the best current means of achieving or bettering the 
long-range plan. Product emphasis, make or buy, equipment replacement, and 
distribution methods problems are examples of executive planning. For both de- 
velopment and executive planning, management needs estimates of costs and 
revenues at the volumes associated with alternative courses of action. 

One phase of executive planning is the tlevelopment of control budgets. Budg- 
eted revenues and costs depenrl on budgeted volume and must be based on 
analysis of cost-volume-profit relationshijis. Plans change as conditions change, 
however, and flexible budgets drawn uj) to show how cost^^ should vary wuth 
volume are necessary tools to adapt control plans to changing conditions (sec 
section on Cost Control, Budgets, and Rejiorts). The cost functions for this pur- 
pose may be different from those useful in planning and forecasting. For control, 
standards should be ba.^ed on the most efficient use of available re.^ources; in 
forecasting and planning, the possibility of off-standaril performance must be con- 
sidered. 

Knowledge of cost-volume-profit relationships is also useful in reviewing per- 
formance. Because operating cost'' and profits deiiend on volume, volume effects 
must be considered in the review of costs and profits achieved. The flexible budget 
for manufacturing costs and cost-volume functions for selling and administrative 
actiAities provide standards for part of this analysis. In addition the dynamic 
effects on costs of a change in volume need to be evaluated. Time lags and the 
direction of change affect the behavior of operating costs and profits. 

Product pricing also requires familiarity with cost behavior. Pricing can be 
used to influence volume, not only during periods of idle capacity but also on the 
average over longer intervals of time. An intelligent pricing policy must evaluate 
the effect on costs of various alternative price structures. (See section on Special 
Cost Analyses for a discussion of pricing.) 
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Finally, the costing of inventory and of goods sold under absorption costing 
ipqiiires the use of predetermined burden rates at a selected volume of produc- 
tion (see section on Manufacturing Overhead and Product Cost, and section on 
Manufacturing Overhead and Normal Capacity). Studies of cost variations are 
necessary to determine the amount of manufacturing overhead cost that should 
be included in product cost for these purposes. 

COST VARIABILITY TERMS AND CONCEPTS. Operating costs may 
be conceived of as fixed or variable with respect to volume. These terms refer by 
common ronsent to total costs. Only confusion results when the terms are ap- 
plied to unit costs because this reverses their meaning. To illustrate, in Fig. 1 



Fig. 1. Graph of total fixed and variable costs. 

fixed cost is shown as a constant, but on the unit rost curve of Fig. 2, the constant 
item is the line of variable unit cost. Because fixed costs decrease per unit at 
each volume point but never rearh zero at either end, the line of total cost in 
Fig. 2 takes the form of a hyperbolic curve. For mo^t analytical purposes, how- 
ever, fixed and variable costs are classified on the total basis, as in Fig. 1. 

Underlying Assumptions. Classification of costs into fixed and variable cate- 
gories is possible only when the time period to which these concepts relate is 
specified. If a sufficiently long time period is provided, almost all costs become 
Variable through changes in the scale of the company’s operations. For most cost 
variance studies, however, the time period used is generally a year or less. This 
definition is necessary because cost variance studies must specify the facilities to 
be used, materials prices, wage rates, and the prices of purchased services. Cost- 
volume analysis, in other words, relates generally to a fixed physical capacity 
situation. 

The fixed-variable distinction is generally also baaed on the assumption that 
Volume will move within certain relatively narrow limits (for example, between 
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50 percent and 90 percent of capacity) because movements outside this range 
would be accompanied by changes in the so-called fixed costs. 

It is also assumed that all variable factors other than volume remain constant 
during the period to which the variability function applies. This means that in 
estimating cost variability from historical data, adjustments must be made to 
remove as much as possible of the effects of changes in product mix, prices, and 
methods. 



Fig. 2. Graph of fixed and variable costs on a unit cost basis. 

Fixed Costs. The operation of a business requires facilities and an organiza- 
tion that must be maintained more or less regardless of volume. This requirement 
gives rise to fixed costs, sometimes called capacity or stand-by costs. The term 
“stand-by” cost in some cases is restricted to those costs that would be incurred 
if an operation were to be shut down completely, but the more general usage is 
to treat the three terms as interchangeable. 

A cost is classified as fixed if a change in volume docs not necessitate a change 
in that cost element. Fixed costs are costs of time because they accumulate with 
the passage of time irrespective of the volume of output. They are of three basic 
types; 

1. Costs not susceptible to substantial change within a short period, say, a year 
(for example, depreciation and other sunk costs). 

2. Costs fixed for short periods in terms of providing capacity to do business but 
susceptible to change if volume changes appear likely to continue (for ex- 
ample, supervision). 

3. Costs fixed by management decision and bearing no necessary functional rela- 
tionship to current volume of output (for example, design engineering). 

Although, in a sense, all fixed costs are the result of management decisions, costs 
in the third category have no causal connection with the amount of business 
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actually being done. Wyer (NAA Bulletin, vol. 3S) objects to calling them 
“'fixed” on the ground that, "a cost cannot be fixed in relation to volume if it has 
no relationship in the first place.” Most costs in this category are covered by 
appropriation-type budgets. Many are incurred to obtain future sales; for ex- 
ample, some kinds of advertising, research, and product development. Others are 
incurred to maintain a current position or to facilitate current inanrgerial 
activity; for example, legal services and market lescarch. Some do, in fact, vary 
with the volume of activity because management appropriati's funds on the basis 
of anticipated sales volume, but this variance is the result of management policy 
rather than a functional relationship between cost and volume, and thus it dues 
not constitute a factor of variabilit}" in any real sense. 

Variable Costs. If a change in volume forces a change in the amount nf a 
particular cost element, then that element is said to be a variable cost. Variable 
co'^ts are related to volume and increase as volume increases. Comniissipiis to 
salesmen, direct manufacturing materials, and social security taxes arc exaiiijiles 
of variable costs. 

Co'^t variability in response to changes in volume is not nennssarily automatic. 
The variability of some cost elements is subject to time lags; for others, control 
efforts are necessary to adjust costs promptly tu a reduction in volume. For these 
reasons flexible budgets frequently specify the costs that should prevail at various 
actiA’ity levels if those levels are to be sustained long enough to permit smooth 
adjustment. This means that budget standards do not always represent Ihe 
amount of cost that management expects or desires under all cireunistanees. The 
purjiose of standards of this kind is to highlight devKitions from the ino^l 
desirable cost strueture so that they ran be analyzed to caiisi* and so that a 
po'^itive decision can be made whether to continue the deviations or adjust cost 
htnictiires to the new level of operations. NAA Kesearch Series No. ]() (NAA 
Bulletin, vol. 30) cites as an example of thi^^ the practice of keeping einjiloyees on 
the payroll through temiiorary periods of low volume. Standard accounling 
treatment is to charge idle time costs of this kind to an overhead cost arcoi iit 
which “brings to the attention of management the amount of additional cosl 
which results from the decision not to control labor cost more closely with 
volume.” 

Recent devclojunents in production techniques anil einiiloyment jiractices sug- 
gest that factory direct labor, which has generally lieeii classed as a variable 
co^t, is increasingly assuming many of the chnract eristics of a fixed cost. In addi- 
tion to employment stabilizing devices, increased mechanization and automation 
arc cited by NAA Research Series No. 32 (Accounting for T.abor Gov'ts and Labor- 
Related Costs) as a development that may reduce the variability of labor eo'^ts in 
response to changes in the volume of output. 

Semi- variable Costs. Some elements of cost are jiart way between fixed and 
variable and may be conreived as consisting of fixed and variable components. 
These cost elements are called by many names, such as fixed-variable, partly 
variable, semi-fixed, or semi-variable costs. Examjilcs include such items as 
factory supervision, power, maintenance, and accounting services. 

Many semi-variable costs occur because the relationship between cost and 
volume is not regular but rather takes the form of a step function. Many cost- 
volume studies either ignore step functions by treating such cost elements as 
wholly fixed, or average them out, thus regarding these cost elements as wholly 
variable. The method used should depend on the purpose of the study. For 
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example, the flexible budget frequently shows some costs going up in steps 
whereas analysis of changes in product mix with the over-all level of volume un- 
changed generally treats step-function costs as fixed. Whenever large differentials 
in the volume of operations are under consideration, however, it may be desirable 
to treat all except the zero volume stand-by component of these step-function 
costs as variable with the level of volume. 

Straight-Line Assumption. The cost-volume relationship is usually portrayed 
as a straight-line function of volume, sometimes modified by superimposing step 
functions. To put it another way, variable cost per unit is regarded as constant 
for all ranges of volume. This stems from a number of reasons, perhaps the mo'-t 
important being the lark of evidenre that any other mathematical relationship 
will paint a more accurate picture. More positively for cost control purposes, unit 
variable cost is assumed to be constant, however, so that any deviations will be 
highlighted and subjected to analysis. 

Wyer fN.\A Bulletin, vol. 3S) voices strong objections to the linearity assump- 
tion because so many factors accompany volume changes that costs should not 
be expected to vary in a linear relationship with volume and advises: 

Eliminate fixed and directly variable rates from your budget if you cover a broad 
capacity range. Guide thinking toward the amount of expenses at a given volume 
level or for a given time period and stop giving your operation a 'license to steal” 
at higher volumes. 

In most instances, however, the use of fixed amounts, step functions, and vari- 
able rates, despite their shortcomings, is a useful short cut which facilitates cost 
reporting and forecasting without seriously distorting the facts. It is hard to 
conceive of a workable standard cost, flexible budget control system that would 
discard these techniques entirely. (For further discussion see "Limitations of 
Usefulness of Variable and Fixed Costs” in section on Accumulation of Manu- 
facturing Overhead.) 

Measuring Cost-Volume Relationships 

SELECTING THE INDEX OF VOLUME. Selection of a volume index 
for a single cost element (say, indirect materials and supplies) in a single depart- 
ment may be relatively easy, but choosing an aggregate index for all costs of the 
department is more difficult. For example, many costs, such as payroll taxes, arc 
most closely related to labor dollars, whereas other costs, such as motive power, 
arc more clo.^ely relateil to productive machine hours. For some purposes, how- 
ever, such as the preparation of break-even charts, a single volume index cover- 
ing a complex of costs must be chosen. 

NAA Research Series No. Hi (NAA Bulletin, vol. 30) siiggcsU four factors tn 
consider in selecting a unit to measure volume (see section on Accumulation of 
Manufacturing Overhead). To obtain the maximum benefits from a cost-vohime- 
profit analysis, the consiiierations discussed in subsequent paragraphs should bc' 
weighed in choosing the index of volume. 

Production vs. Sales Indexes. Some costs vary with production, some var^ 
with sales, while still others are a function of some other activity. The purpose nl 
the analysis will normally .<?pecify w’hich of these indexes is appropriate. In 
budgeting, for example, variable selling costs should be biulgcted on the basis of 
planned sales and variable maiiiifacUiring costs on the basis of planned produc- 
tion. For most types of profitability analysisi however, production and sales 
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can ordinarily be assumed to be equal. For example, in studyinp the profitability 
of a specific product, it is usually sufficient to determine cost variability of sales- 
connected costs with respect to sales volume and production-connected costs with 
respect to production volume and add the two for identical volumes. 

Input vs. Output Indexes. The measure of vclume may br an input index, 
vuph as direct labor hours, or an output index, such as units of product. If the 
cost-volume relationship refers to a single product, volume may be adequately 
represented by the number of physical units of that product. If the product line 
fonsists of a series of jiroducts, closely relateil to each other but difTering slightly 
in size or materials specifications, it may be possible to weight the various items 
in the product line and express volume in terms of some kind of composite 
index. For more complex product lines no .satisfactory output index can be found, 
anil an input index is necessary. An input index is also customary as a measure 
f)f the volume of operations in individual departments or cost centers. 

Dollar vs. Physical Indexes. The index may be expressed in either physical 
nr dollar terms. Dollar indexes are most frequently ii>eil m connection with 
lireak-even charts, anfl physical unit inilexes are most i ommon in flexible 
liiiilirets for the coni ml of manufacturing costs, rhysieal unit indexes are to be 
preferred m general because they are less subject to distortion by price changes. 
Standard physical inputs jirobably jirovide a better inensure of activity than 
actual inputs if the cn>t that is being related In volume i.s likely to vary in pro- 
portion to the volume of output rather than to the quantities of input. For 
convenience these physical inputs could bo priced at some standard price per unit 
a." long as this price is held constant for all ranges of volume. 

Composite Index for Flexible Budgets. In order to prepare flexible budgets, 
jt i,' ni'fTSsary to ])ick some over-all index and then attemiit to correlate this with 
other inflexes that influence various components of the budget. If standard 
direct labor hours are used, the number of machine liour«, production lots, 
hf)r,''epow(T hours, nr working days per month that are usually associated with 
each number of '^tantlard direct labor hours must l)e esbmated. Then, for each 
level of the flexible budget, the amount of eaeh cost item can be estimated on the 
baMs of the most closely related activity index. The composite index is selected 
jirirnarily for convenience of exprps.sion; the amounts budgeted are valid only for 
the specified combination of factors, and the analysis of cost variances must 
evaluate the effects of off-standard combinations of these factors. 

ESTIMATING COST VARIABILITY. In NAA Research Series No. Ifi 
(NAA Bulletin, vol. oO) the NAA Committee on Besearch flescribes three general 
approaches to the measurement of cost variance with volume: ( 1) inspection of 
the company’s chart of accounts, to de.'ignate costs as fixefl nr variable accord- 
ing to type; (2) statistical analysis of past costs, to ilctcnnine how they varioil 
with volume; and (3) industrial engineering analyses, to determine how costs 
>hould vary with volume, including systematic studies of materials, labor, and the 
various elements of manufacturing overhead needed at different levels of pro- 
fluction. The.sp three approaches are typically used together, and no one approach 
can be said to be fully superior to the other two. 

Account Classification. Careful inspection of the chart of accounts for a 
given organization unit will cut down the amount of work by eliminating at the 
outset large portions of the total cost as either wholly fixed or variable in direct 
proportion to volume. Labeling a cost element as wholly fixed or as variable in a 
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speci/jpti rrJafion fo vdJuiiip require.'? the exerri-sc of jiirlfirment and cannot l)n 
regarded as infallible. The main criterion should he whether there is a large 
enough variable clement in a cost that enn be classified as fixed, or whether there 
is a large enough fixed element in a ro.^t that ran be cla.=sified as wholly variable, 
to warrant exjienrling more effort in order to determine its constituents. 

This inspeetion of the chart of accounts will be made easier if the cost element 
clas.sificatinn embodied therein was prejiared initially with the fixed-variable 
distinction in iiiiml. In some cases it is possible to design account classifications 
so that lixetl and variable costs are recorded separately. The limitations of thi.- 
po.<sibility are ai)parent and are the .same limitations that restrict the use of the 
insjiection meth[)d to the fir^t stage in the co.'^t variability analysis. Any cost 
element or account classification which cannot be identified as fixed or variable 
by inspection should be studied spparatpl3" by either or both of the other two 
methods of cost anal3\sis. 

Statistical Analysis of Historical Data. Statistical analysis of past experi- 
ence utilizes various correlation techniques to isolate cost variability. (These 
techniques are illustrated in the section on Accumulation of ATanufacturing Over- 
head.) The existence of a correlation between cost and volume variances does not 
necessarily mean that a cause-anil-effect relationship exists. Management policy 
may dictate that one or more cost elements (for example, advertising and main- 
tenance) vary directly with volume even though there is no indication that 
changes in volume cau.^e changes in the cost in a technical sense. In the case of 
advertising, for examiiln, any causation will be from cost to volume rather than 
the other way around. This means that the re.sults of a correlation analysis 
must be interpreted with care, or to be more specific, correlation should not be 
sought unless there is a strong advance presumjition that a cause-and-effect rela- 
tionship floes exist. For costs that are set by management policy, statL'^tical 
techniques arc iiiapiirojiriate, and management should be considteil in order to 
determine the appropriate allowances for budgeting purposes. Such costs should 
be regarded as fixed, however, in short-run co.st -volume studies on which alter- 
native choice deci.Mons are to be based. 

Cost-volume relation.ships should reflect the effect on cost of change.^ in volume, 
free of the di‘?torting effects of changes in other cost-determining factors. Insofar 
as these rclation.'-hips are liased on In.-^torical data, the.=:e data must be modified 
to remove the effect of nonvolume influences. The section on the Accumulation 
of Manufacturing Overhead lists seven nonvolume factors which impose limita- 
tions on the uspfulne.ss of the segregation into fixed and variable elements. 

Industrial Engineering Estimates. Statistical determination of cnst-volumi‘ 
relatioiishijis from historical data is limited both by the nature of the tlala anil 
by the dynamic condition^ under which husine^s must ojjerate. Because lil.^torical 
data reflect the effect on cost of a multitude of influences which cannot be isolated 
satisfactorily, the underlying relationships between cost and volume will appear 
imperfectly in any analysis based sohdy on these data. Furthermore, the changing 
business climate means that conditions prevailing during any period in the past 
may jfrovide a very poor guide to conditions in the future. Under these circum- 
stances the best estimates of rost variability will very likely come from industrial 
engineering .studies of materials, labor, services, and facilities needed at various 
volumes. 

Wyer (NAA Bulletin, vol. 3S) would rely almost entirely on the engineering 
or synthetic method of cost estimation. Dean, on the other hand, would use 
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engineering methoda primarily to supplement and test statistical estimates and 
would rely on them exclusively only if historical data were unavailable or too 
unreliable to provide a basis for forecasting (Studies in Costing, Solomons, ed.). 
It must, of course, be recognized that both the stati'^tiral and the engineering 
methods utilize historical data, frequently the same data. The engineering ap- 
proach, however, is more concerned with physical unit data than with dollar 
costs It attempts to determine the physical inputs neeessiiry to arhieve certain 
levels of output and then converts these to dollars. Although the engineering 
method may apply statistical analysis to historical data, it is generally more 
llexible than the statistical aiiproach. It is also mori' time consuming and costly 
than other methods. Its main clniracteristic is diversity, and its common objective 
is to provide elficieney standards for various volumes. 

ACCUMULATING COST-VOLUME DATA. Historical data on the 
relationships of cost with volume are useful for the appraisal of past performance 
and review of profit achieved, for the estimation of cost variability for the future, 
and for the guidance of managers in making decisions in which cost and revenue 
differences arc important. Accounting conventions and bookkeeping procedures 
dc.signed for other puriioses may interfere with the proper identilication of those 
costs that vary with volume. It may be found, for exainj^le, that reported costs 
iln not vary with volume as predicted. Hound design of the cost recording 
system can produce a more accurate picture of the effect of volume on cost. 

Design of Chart of Accounts. The chart of aecoiints and cost distribution 
methods should be designed so c'ls to reveal cost variability patterns clearly. 
The accounts for each organizational and functional group shouhl be rlassified as 
to variability, insofar as possible. Careful analysis should reduce the number 
of accounts in which substantial amounts of both fixed and variable costs arc 
mixed. 

Variations in Input Prices. Changes in wage rates anil materials prices cause 
clianges in recorded opera ting casts from period to period. Furthermore, the 
iiiethud of charging production with the costs of items tran>ferreil from inventory 
or from preceding departments can obscure underlying cost relationships. Raw 
materials costs, for example, will differ, depending on whether moving average, 
LIFO, FIFO, or standard co.st i.*? the valuation eriterion. For comparison pur- 
po.=5cs all input prices for any given accounting period should be adjusted to a 
common level. This can be achieved by charging production and service depart- 
ments with actual input quantities of labor, materials, and service^J, jiriecd at 
."tandard rates. Only in this way can the price effect be separated from the 
volume effect without costly analysis and adjustment of recorded data. 

Internal Transfers Between Producing Departments. When internal trans- 
fers of product costs from department to department are substantial, accounting 
methods may obscure plant-wide patterns of cost variances. Fixed and variable 
costs should be inventoried separately so that the fixed costs of one department 
do not become the variable costs of another department that receives products 
from the first. This argues for a cost aecountiiig system that approaches direct 
costing, but Cook indicates (Harvard Business Review-, vol. 35) that it is 
possible to meet these requirements under an absorjjtion rusting system, as long 
as fixed and variable components of cost are inventoried separately. (For a dis 
cussion of direct costing see the section on Manufacturing Overhead and Product 
Cost.) This principle could be modified if internal transfers were made between 
two semi-autonomous profit centers whose performance was appraised in part 
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on profit achieved. Aa Dean points out (Harvard Business Review, vol. 33), in 
thia case an argument can be made for market-based transfer prices. 

Discretionary Variations in Timing of Cost Transfers. Another problem 
in identifying costs that relate to volume stems from differential timing of input 
consumption and cost transfers. For example, factory supplies may be treaterl 
as current costs in the period in which they are released to the factory, whether oi 
not the supplies arc actually used in this period. The clerical cost of maintaining 
bookkeeping records of issued but unused factory supplies is generally prohibitive 
with respect to the benefits to be achieved, but this means that historical cost 
data may provide deceptive indications of the cost-volume relationship. Adjust- 
ments are necessary to smooth these irregularities in timing. 

Other coits may change either in anticipation of changes in volume or in de- 
layed response to such changes. De.Mgn and process engineering and purchasing 
costs are examples of costs that may lead volume changes; warranty service anrl 
some forms of mainteiiance may lag. These leads aiifl lags can be allowed for in 
many cases by selecting a separate index of volume for these out-of-phase costs; 
for example, number of purchase orders as the index of purchasing activity. In 
others a lagged correlation study may be satisfactory. Whenever leads or lag^ 
in substantial cost items are suspected, one of these methods should be tested. 

Spurious Changes in Allocated Costs. In studying cost structures of depart- 
ments, divisions, or other organizational segments of the company, the amount ol 
cost allocated to the segment may show strong variability with volume or it nun 
show little or no response to volume at all. In both cases the cost -volume relfi- 
tionship revealed in routine accounting reports may be the result of allocation 
methods in use rather than an indication of the true response of costs to volume 
changes. 

Two situations may be distinguished. In the first, the unit’s relative or absolute 
use of outside facilities or services can be determined; for example, a department’^ 
occupancy of floor space or consumption of electric power, in which case spact' 
rentals and power costs can be allocated on a use or occupancy basis. In the 
second situation, use or occupancy cannot be determined uniquely in physiciil 
terms (for example, a department’s use of general factory management time), in 
which case allocations may assume a relationship between use or occupancy and 
some physical or dollar index such as the department’s percentage of total factory 
direct labor hours. 

Both situations give rise to ambiguities m the resulting cost allocations. 
Occupancy costs in the first situation, such space rentals, are ordinarily fixed, 
and the allocation method affects only the level of costs and not their variabilitv. 
Use costs such as power costs, on the other hand, vary with the department’s 
demand for service. If the costs of electric power are allocated to eonsuining 
departments on the basis of consumption times the average actual costs of power 
during the month, the cost charged to any one department will dejiend not only 
on that department’s consumption but also on total jiower conMimptinn through- 
out the factory and on the efficiency at which the power plant is ojierated during 
that month. Variations in these other factors from month to month will produce 
recorded costs in a consuming department that do not reflect entirely the cost 
variance associated with the consuming department’s use of power. 

Allocated costs of the other major type, those for vhich there is no unique 
physical index of use or occupancy, are even more difficult to interpret. The 
customary allocation methods, such as average cost per direct labor hour, tend 
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to ovcrptnte the decree of variability that actually exists. Omitting these costs 
from the department's cost reports, on the other hand, tends to understate vari- 
ibility. It is usually necessary to study these costs in total at their source (for 
pcimplp, for the factory, division, or company as a whole) and attempt to 
«pp, irate the fixed portion from the portion that relates to departmental activity. 

The variable portion of these service department and general costs should be 
allnrated to divisions or departments using the services at a fixed price per unit 
i)f service consumed. The fixed portion of these indirect costs, if allocated at all, 
-hoidd be apportioned as fixed sums predetermined in advance. In this way cost 
jillnc itions will not produce spurious variability in cost behavior. 

SELECTING SCOPE OF ACTIVITY. The reliability of the indicated 
cost-volume functions depends to a large extent on the scope of the segment of 
the company's total activity to which the cost function is related. Two opposing 
forces are at work. First, narrow’er segments tend to be more homogeneous, so 
rljat a single index of volume can reflect more adequately the rate of activity. On 
the other hand, broader segments are more self-contained, so that fewer cost 
illncation.s! and internal transfer charges are necessary to determine the full cost 
[if the segment. The first of these affects the reliability of the variable cost com- 
jiniient of the segment’s cost function; the second influences the level of fixed 
en^ts and in some cases the variable cost function as well. 

Aggregating Variable Costs. The index of volume tends to be more reliable 
when the operation is relatively homogeneous. Thus it is easier In select an index 
nf volume for a division that makes and sells only one product than it is for the 
company as a whole, encompassing many divisions and manv products. When the 
ictivities of the various parts of a segment arc similar, a fairly reasonable single- 
valued, variable cost function can be developed by adding the cost and activity 
rates of the separate parts. The attempt to develop an aggregate variable cost 
function for a multi-product plant or for a multi-plant manufacturing division, 
however, is subject to greater difficulties. This point is recognized by the NAA 
rommittec on Research in NAA Research Senes No. 17 (NAA Bulletin, vol. 31). 
^^hlch states: 

. there are many cases where wide differnnre.s in procliirts and methods wilh which 
they are made and sold make it impossible to combine them without destroying the 
significance of the resulting figures. 

The customary method for developing aggregate variable cost functions for a 
complex organization segment is to estimate variability for each relatively homo- 
geneous activity and then combine these on the assumption of a specified mix of 
liroducts, plants, territories, or divisions. The error range in the composite func- 
tion, therefore, will depend on the diversity of cost conditions in the various 
'>ub‘^egments and on the variability of the relative mix. A shifting regional sales 
pattern, for example, could shift the proportion of total manufacturing activity 
re])resentpd by the various plants and make a composite manufacturing division 
l Ohl function meaningless for planning purposes. 

An even greater difficulty arises whenever an attempt is made to develop a 
single cost function encompassing both production and selling activities. NAA 
Research Series No. 17 (NAA Bulletin, vol. 31) states this ns follows: 

Variable manufacturing costs tend to vary with production volume while variable 
selling ensts follow sales volume, and hence the sum of these two classes of costs and 
also profits tend to fluctuate in an erratic manner when significantly large change^ 
in finished goods inventory have taken place. 
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For the analysis of distribution methods or product line profitability, thi^ 
difficulty can be surmounted by using sales value of production as the index nf 
manufacturing activity and assuming sales and production volume to be equal so 
that the manufacturing and nonmanufacturing cost functions can be added 
together. In forecasting and budgeting, however, volume differences in different 
functional artivitie.5 must be recognized. If sufficiently large, they may make it 
impossible to develop any meaningful eo.«t-volume function for the division nr 
company as a whole. 

Interunit transfers of goods and services may also obscure cost variancf^ 
patterns in narrow activity segments. Conventional accounting practice is to 
include in the cost of goods or services transferretl between departments a charge 
for part of the fixed costs of the department originating the transfer. In the cd«1 
accounts of the department receiving the goods or services, the total cost of tlir 
transfer appears as a variable cost. If the two departments arc merged for thi' 
purpose of deriving cost variance functions, this spurious variability cancels oul. 
For the narrower segment represented by the receiving department, the level of 
variable costs will be over>tated by the amount of fixed costs included in the cost 
of transferred units. This refers not only to semi-processed materials transferred 
from one jiroduclion ilepartment to another but also to the cost of services pro- 
vided proiluction departments by service deiiartments, such as power or main- 
tenance. 

Allocation of Fixed Costs. Many costs are common to more than one 
activity; for example, department, plant, division, product line, or sales territory . 
The fixed component of these common costs cannot be allocated in any mean- 
ingful way to the various segments to which they apply. This means that the 
fixed cost component of the cost structure of a iilant, for example, is more readily 
determinable than for any individual dejiartment within the jilant. 

NAA Research Series No. 10 (NAA Bulletin, vol. 32) distinguishes between 
separable costs and joint costs. Separable costs are those that ran be traced 
to specific segments of the busines.s; joint costs, to quote the NAA study, are 
those 'Tor which no fully satisfactory basis for allocation can be found." For 
example, in assigning manufacturing co.^ts to individual jdants, each plant man- 
ager’s salary is sejiarable or traceable to his plant, wherea.s the salary of the 
manufaeturing vice-president is a joint cost. The definition of what is a separable 
cost and what is a joint cost depends on the segment being studied. N.\A Re- 
search Series No. If) states: 

Many costs which are direct as to major segments such as product line.'^ or sales 
divisions arc joint when considering .subdivisions nf these segments such as individual 
items within a product line or iiulividu.il sah'Miian Similarly, costs which are readily 
.separable by product lines may be joiiil a.*^ In s.ales terrilnrirs, and vice versa. 

This means that siib.stantial portions of fixed costs cannot be identifiotl with 
specific segments of the business and furthermore that the smaller the segments, 
the smaller is the proportion of total fixed cost.*- that can be assigned to individual 
segments. Fortunately, in developing co.^^t-volume funrtioiis, the problem of 
allocating fixed costs to segments of the bu.'^inpss is less important than the 
problem of aggregating variable cost functions because managerial decisions for 
which knowledge of cost-volume functions is useful should ignore arbitrary 
allocations of fixed costs. 

The main impact of the allocation of joint fixed costs is on the location of the 
break-even points for segments of the biisinp.sss. .\ssigning more fixed costs to a 
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particular segment has the effect of raising the indicated break-even volume for 
that segment. If joint fixed costs are not allocated to segments, on the other 
hand, then the segment break-even points will be low, anil total break-even vol- 
ume for the company will be greater than the sum of the break-even volumes for 
the various segments. Furthermore the method used to allocate the joint fixed 
costs to segments will determine which aclivitie*? have high break-even points 
and which will have low break-even points. 

There is no way out of this dilemma. Indirect fixed costs inav be allocated to 
segments and thereby produce break-even points that can be aggregated under 
certain assumptions to jiroduce a single break-even volume for the firm as a 
whole, but it is questionable whether there are any benefits that would justify 
taking the trouble to do this. As stated liy the TsWA Re.seareh Cnminittee in 
NAA Research Series No. 17 (NAA Bulletin, vol. 31) : 

Where a significant porlioii of the facilities re])iespnted by the fixed costs is shared in 
cfjminon by the various products, diffii-ulties which arc inherent and cannot be readily 
overcome cause the resulting break-even figures to have only limited reliahilily in 
many cases. 

Presentation of Cost-Volume-Profit Relationships 

BREAK-EVEN AND PROFIT-VOLUME CHARTS. Vance (Theory 
and Teehniriuc of Cost Accounting) describe, s a profit graph as . i\ graiih 
Nlinwing the amounts of fixed and variable costs and the sales revenue at different 
vuluines of operation." Vance exjilains that the naini' .arise-' Irom thi* fael that 

Die diffcMPnce between the total of fixed and variable cost^ anil the sales revenue at 
any volume gives the profit at that volume. Because of the iiuportaiiee of the point 
a I which the total costs and the revenue are eipial the gr:q)h is often called a 
‘lireak-even chart’’ — it shows at what volume the firm ju^i i-ovcrs all costs willi 
•evenue, or "breaks even.” 

Thus, a profit graiih i.> a rondeiised ])iclorial rejireseiilation of a master flexible 
budget, showing the normal profit for any given sales volume. It is a useful deviee 
for iiresenting a simidified picture of jirofit -volume relaiiuiisliijis and to aiil in 
demonstrating the effects of changes in various factors siieli a^ volume, prices, 
and costs. 

Break-even Chart. One form of profit graph is tlu* break-even chart, illus- 
trated in Fig. 3. This is drawn as follows: 

1. Select a summary index of volume. A physical index of output (units of 
produi’t) is preferable because it is not influenceii by rhanges in selling iirires, 
but when many products are included, a dollar index may have to be cho-sen. 
The index most commonly used is .sides dollais, hut it is pri'Jerahle 1o use 
standard sales dollars for reasons that are discussed in paragraph (3) here. 
This index may be converted into percentage of some stated capacity, for easi' 
of presentation. 

2. Draw co-ordinates for a chart on a sheet of grajih paper. Distances to the 
right of the left-hand axis represent volume, and distances above the horizontal 
base line represent co.sts and revenues. 

3. Plot sales dollars on the chart. The typical break-even chart plots sales 
revenue as a straight line starting from the lower left-hand corner of the chart 
and rising to the right (Fig. 3). If actual sales dollars are selected as the index 
of volume, the sales line will appear as a straight line at a 45 degree angle to 
the base, provided the scales on the horizontal and vertical axes are the same. 



18-14 


COST-VOLT ME-PROFIT RELATIONSHIPS 



50 BZ.5 lOQ 

PERCENTAGE OF CAPACITY OPERATION 

Fig. 3. Break-even chart. 

This mciiius thtit thn L-a^t line will have to be rlianged to illustriitr the effects ul 
any changes in sales prices. This can be avoided by embodying a schedule of 
fixed iiricps in the sales ilollar index of volume; i.e.. the index of vnluiiii' will 
be stated in terms of standard sales dollars. Any deviation of acliial or pro- 
posed selling prices from standard selling prices can then be portrayed by 
shifting the sales line rather than the cost line. 

4. Plot a total cost line to represent at each volume the total of all items of cost. 

5. The spread between the total cost and the total sales lines at any volume 
indicates the expected profit or loss at that volume. The volume at which the 
two lines cross is known as the break-even volume and the point of intersec- 
tion is known as the break-even point. 

Heckert and Willson (Controllership) present a more detailed version of the 
brenk-even chart (Fig. 4). This chart points out the volume level at which 
normal dividend requirements will be met, the level and distribution of expected 
profits, and a detailed cost breakdown, as well as the usual break-even point. 
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Another presentation along somewhat similar lines would be to eliminate most of 
the rost breakdoi^m, perhaps distinguishing specifically only depreciation and 
any other noncash costs so that the cash generated by current operations could 
,^lso be visualized. 


Dollars lOOO’s) 



Fig. 4. Detailed break-even chart, relating sales income and its disposition. 


Various other forms of the break-even chart may be used to bring out the 
significance of the factors involved. The use of shaded areas is illustrated in 
Fig 5 from Ilci^cr fliudgeting — Principles and Practice). Brcnneck (NAA Bulle- 
tin, vnl 40) suggests the use of logarithmic scales in break-even analysis in cases 
where the learning curve reduces the variable cost per unit. 

Profit-Volume Chart. Another diagram for presenting similar data is the 
profit-volume chart (Fig. 6), sometimes called the "profit-volume analysis graph." 
In this diagram the horizontal axis again represents total volume. Distances 
above or below this line represent profits or losses. This may be regarded as the 
break-even chart tilted sideways and inverted so that the base line is the sales 
line in the break-even chart. The points of this profit line are computed by sub- 
tracting from sales income the total cost indicated for each volume. The break- 
even point is indicated by the intersection of this profit line with the horizontal 
axis. Actual sales dollars may be used as the index of volume in this chart. 

In constructing either a break-even chart or a profit-volume chart, inventory 
changes are ignored; sales and production volumes are assumed to be identical. 
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DOLLARS 



Fig. 5. Volume-cost-profit relationship. (Break-even chart.) 


RATIOS AND BREAK-EVEN POINTS. Information i)lottpil on thr 
profit Eiaphri may be Mimmarized in mathematical terms. The break-even chart, 
for example, is simply a graph of two straight lines. The equation for the sales 
income may be expressed as 5 = aV, where S stands for dollar sales, V .'^tands for 
the index of volume, and a represents the slope of the line which equals the sale" 
dollars per unit of volume. The equation for the variable cost line is C = bV, 
where C is total variable cost and b is the slope of the line or the variable cost 
per unit of volume. Fixed cost is represented by a straight line parallel to the 
horizontal axis, cutting the vertical axis at d which is the amount of total fixed 
cost. The equation for total cost T, therefore is T = r/ + bV . The^e equation‘s 
can be used to derive certain ratios and the break-even point. 
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Fig. 6. ProRt-volume chart. 



Break-even Point. The volume of activity at which total sale.s income just 
equals total variable and fixed costs is known as the zero-profit volume or break- 
even point. The sales and cost equations can be solverl siinultaiieouslv to jiroduce 
a formula for the break-even point, as follows: 


yides equation: 5 = oT 

Cost equation: T = d + bT 


The business breaks even when S = T. Substituting *5 for T, the second equation 
becomes 


nr 


S- d + bV 
aV= d-hbV 


Break-even volume 


total fixed cost 

total sales — lol.d \ a i inl)lp eo.st 
units nf volume 


If volume is measured in sales dollars, this equation becomes 

total fixed cost 


Break-even volume = 


( tolal V unable cost\ 
total .sales / 


For example, if fixed costs total $45,000 and the percentage of variable cost.s to 
.^ales is 55 percent, the break-even volume in dollars is 


_ 545,000 
“ 1 - 0.55 


= 5100.000 
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This may be converted into a percentage of capacity figure if desired. If r 
represents the ratio of the break-even point to capacity, and it is assumed that 
the capacity in the preceding example is $200,000 of sales per period, the equation 
becomes 


capacity 


The previous equation shown for the break-even point in sales dollars is widelv 
used in the literature of arcounting. 

Keller (Management Accounting for Profit Control) shows the following 
formula to express the break-even point in units: 

Fixed expense dollars 
Unit sales price — unit variable cost 

If it is assumed in the preceding example that the number of units at rapacity 
fiO.Ono iier period, then the unit sales prire would be $4.00 (i.e., .'*^200,000 ' r)0,0n0) , 
and the unit variable cost would be $2.20 (i.e., 55 percent of $4.00). The com- 
putation then becomes: 


I- 


total fixed cost 

( t otal variable cost 
total sales 

$45,000 




(1 - 0.55) (11200,000) 
50% 


$45,000 

$4.00 - $2.20 


25,000 units 


Other Uses of Break-even Formulas. With a slight adjustment, the break- 
even formulas may be used to determine other volume levels be'^ides the break- 
even point itself. For example, if it were desired to know at what level the firm 
in the foregoing example would have to operate to earn net income equal to 
10 percent of net sales, this 10 percent would be treated as an addition to the 
variable cost. The desired sales volume would be equal to 


$45,000 

1 - (0.55 -h 0.10) 


= $128,571.43 


If it were desired to know at w'hat level the same firm would have to operate to 
earn a stated amount of dollars of net profit, say, $10,000, this figure would be 
added to the fixed cost. The desired sales volume would be equal to 


$55,000^ 
1 - 0.55 


= $ 122,222 22 


Break-even Analysis, Budgets, and Standard Costs. The raw materials for 
break-even charts generally come from flexible budgets and standard costs. 
Matz-Curry-Frank (Cost Accounting) state that, "the information needed for 
the break-even analysis and charts is but a by-product of the current flexible 
budget." Standard costs of labor and materials, embodying expected prices ami 
operating methods, provide the basis for predicting the behavior of these costs 
in response to shifts in volume. Matz-Curr3^-Frank go on to say that the 
flexible budget 
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amounts to a summary of standards expressed in the familiar tabular form . . . 
whose data . . . can be used directly and without refinement for break-even analysis 
□r converted into a break-even chart, which is more likely to be read and understood 
than is a budget in tabular form. 

Limitations of Break-even Point. The break-even point itself is of limited 
significance. It provides neither a standard of performance nor a guide for 
executive decisions. No business is conducted in order to break even. The 
l^roxinity of the break-even point may inflnence management’s attitudes toward 
eo'^ts and risks or toward the urgency of cost reduetion efforts. The urge to avoid 
reporting a loss will very likely lead to a downward shift in break-even points 
through reductions in fixed rosts when biiMiiess is poor. But this does not give a 
broad base for decision making, and management does not expert it to do so. 

Furthermore, because of the many restrictive assumptions that must be made 
in order to compute a break-even chart, the break-even point is onlv an approx- 
imation at best. As Keller says (Management Accounting for Profit Control), 
^‘The relationships will be true only within a limited range of activity above and 
lielnw the level for which the data were computed. Also, thev will be applicable 
nnlv for the average prices, product mixture, and costs which were used in devel- 
riping the data for plotting the chart.” The word "point” carries the connotation 
of great exactness. A better term would be break-even area, to indicate that the 
precise location of the break-even volume is not known and can be estimated only 
roughly. To dramatize this yjnint, the ro^t and revenue lines should perhaps br* 
drawn on the chart as wide bands, with intersection over a wide area. 

Patrick (Accounting Review, vol. 33) lists the following assumptions which 
underlie the conventional break-even analysis for a manufacturing situation: 

1. Costs are either fixed or variable, or at least they can be so classified for 
purposes of this analysis. 

2. Fixed and variable costs are clearly separated. 

3. Selling price i^^ constant regarilless of the level of outp\i( 

4. There is one product, or a constant sales mix if more than nue produci 

5. Production and sales are equal, and as a result, all fixed costs incurred in the 
period covered by the analysis will be deducted from revenue realized in the 
same period. 

There is the further assumption, in connection with (1) and (2), that the fixed 
and variable costs remain unchanged during the period of analysis. Patrick points 
nut that asmmption (5) often does not hold, and in the=e cases some of the fixed 
costs ean be deferred in inventory, some can be ineliided in the cost of sales, and 
the portion attributable to idleness can be charged off as a period loss. He demon- 
''trates that there are many combinations of sales and production which result in 
nn profit or loss, and that instead of there being a single break-even point, there 
is a break-even line. 

These limitations do not mean that break-even analysis is useless. Keller con- 
cludes that break-even studies "provide valuable information for the guidance of 
management if they present the assumptions on which they are made and state 
the limits of their applicability.’' The greatest value in break-even analysis comes 
not from the location of the break-even point but from the underlying relation- 
ships revealed among volume, costs, and profit. 

A mail questionnaire to 344 companies by the Controllership Foundation (Busi- 
ness Budgeting, Sord and Wclsch) showed that 51% used break-even analysis in 
-ome way. 
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Profit- Volume Ratio. One way of expressing the relationships among costs, 
revenues, and volumes is the profit-volume ratio. This ratio {P/V) is the rate 
at which profit increases with increases in volume, and is gr’en by the formula: 


or 


P _ _ variablp costs 

V sales 

P _ sales — vari able c nata 

V sales 


This may also be expressed as 


P _ fixed enst + profit 
V ~ .^ales 


This is equal to the slope of the profit line in the profit-volume chart (Fig. G) 
and can be computed directly from the chart: 


Change 


Sales 


S220.000 

200,000 

$ 20,000 


Total Costs 

.5166.000 

155,000 

5 11,000 


Net Profit 

554.000 

45,000 

$ 9,000 


Profit [‘linngp P _ 5 9.000 
Volunie i hiinge V ~~ 520.000 


Multii)lying Ihe monthly sales by 55 percent yieliK' the variable co^t^. Varial)li‘ 
costs subtracted from total rost^ yield fixed cost^. 

The P/V ratio is sometimes called the marginal income ratio, or variable 
profit ratio. L.ang-MeFarland-ScliifF (ro.-^t Accounting) w’arn that : 


The marginal income ratio shouhl not be confused with the i)Dicent[if>C‘ whii-h ml 
profit bears to sales. The latter ratio changes as volume varies and has a quite diffia- 
ent interpretation. 


Like the variable cost ratio, the marginal inrome ratio for any given product i- 
assumed to be constant over substantial ranges of vnluine. According to Lang- 
McFarland-^'ehiff, this "makes it po.^sible to determine what change in profit will 
result from a given ehange in volume, proviiled other conditions remain tlic 
same." It is most useful in some kinds of product analysis in wdiieh it is desiri'il 
to compare profit margins on different products or eombin.itions of pro(hict> 
without studying product costs and jiriees separately. Lang-McFarlaud-Scliili 
also ])oint out that the size of the P/V ratio is an imlex of th[‘ responsiveness ol 
net profit to changes in volume. A high P/V ratio may inflieate that substantial 
sales promotion effort per dollar of added .sales will be profitable, but NAA 
Research Serie.s No. 17 (NAA Bulletin, vnl. 31) appends a warning that "addi- 
tional expenditures for sales promotion may bring similar intensification of com- 
petitors’ selling efforts which partly or wdinlly cancel the advantage gained." 

Margin of Safety. Sales in excess of the break-even volume represent a margin 
of Suafety (il//*S). This excess may be expressed as a percentage of sales: 

M _ actual sales — sales at break-even point 

<S actual sales 


Since break-even sales volume depends on the level of fixed costs and on the P/V 
ratio, margin of safety will change with changes in sale.? volume, P/V ratio, and 
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fixed costs. If the P/V ratio and sales volume are stable, it may be possible to 
increase the margin of safety by reducing fixed charges. If the P/V ratio and 
rntal fixed costs are constant, then increases in sales volume will increase the 
margin of safety. 

Both the break-even point and the margin of safety ratio are static rather than 
flynamic concepts. Shifts in volume, particularly downward shifts, are likely to 
he tircompanied by changes in either the P/V ratio or the amount of fixed costs, 
[)r both. Such changes affect the location of the break-even point and the size of 
the sifety margin. According to Keller (Management Accounting for I'rofit Con- 
Irnl) : 

The margin of safety is a theoretical ratio not likely to hold if conditions occur which 
( au'-n it to bp invaded. However, a substantial margin of safety does intlicate that a 
company or a unit of a company is less viilnerable to a decline in .*^alrs than one 
which has a very narrow margin of safety. 

Marginal Income. The contribution of a given segment of s.\h\s to cover fixed 
po'^ts and provide a profit is variously called marginal income, variable profit, 
nr marginal balance. It is obtained by subtracting from sales revenue for a 
jiarticular segment of the business the variable costs that relate to that revenue. 
If selling prices, product mix, and product P/V ratios are assumed constant, il 
can be calculated by multiplying total ‘^ales for the ^ejTnimt by the P/V ratio for 
tliat segment. 

To illustrate, fixed costs total J45,000 and total sales of .®^2(Xl,nnn are derived 
from the sale of three products, a'^ follows: 



Sales 


Marginal Balanrr 

Produrt 

(OOO'h) 

P/V Ratio 

(OOO’b) 

A 

$ 50 

.60 

f 30 

B 

125 

.40 

50 

C 

25 

.40 

10 

Total 

.. $200 

.45 

1 90 

Fixed Cosls 



45 

Profit Before Taxes... 



1 45 


The total marginal balance of these three products is $90,000, $45,000 of which 
goes to cover fixed costs and the remaining $45,000 of which is accounted ns profit 
before taxes. 

Marginal balance should not bo confused with contribution margin, whicli 
represents the contribution of a particular segment to fixed costs and profit of a 
larger group of activities of which this segment is a part. In the illustration given, 
Product A’s contribution to the divi‘?ion’s total profit may be less than its S^iO.OOO 
marginal balance if some of the fixed costs can definitely lie iilentified as resiiltiim 
from the existence of Product A in the line. In computing contribution iiiargm, 
these traceable fixed costs must be subtracted from marginal balance or variable 
]irofit. 

The marginal balance is UMially projected to vary directly with the physical 
volume of sales. NAA Research Series No. 17 (NAA Bulletin, vol. 31) warn^, 
however, that, '‘if the additional goods sold or projected to be sold have different 
costs or selling prices, it will be nece.'^sary to calculate the marginal balance on 
Ihe new business according to the facts of the situation.” In any analysis the use 
of constant ratios should be questioned to determine whether this assumption fits 
the farts. 
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Many authorities have argued the superiority of contribution-type income 
statements for internal purposes. Reiser, for example (NAA Bulletin, vol. 34), 
presents the following report form (dollars in thousands) : 



Plant 

Total 

Department 1 


Department 2 

Prod- 

Dept. uct 

T otal A 

Prod- 

uct 

B 

Prod- 

uct 

C 

Dept. 

Total 

Prod- Prod- 
uct uct 

D E 

Sales 

$3,340 

$915 $375 

$290 

$250 

$2,425 

$1,625 $800 

Variable CGS 

1,89S 

520 225 

145 

150 

1,375 

975 400 

(Percent of sales) . 

57% 

57% 60% 

50% 

60% 

56% 

60% 507r. 

Dept. mfg. margin.. 

SI ,445 

S395 S150 

iu5 

$100 

$1,050 

$ 650 $400 

Dept, fixed costs... 

600 

400 



200 


Plant mfg. margin. . . 

S 845 

(S5) Loss 



$ 850 


Plant fixed costs; 








Manufacturing. . . . 300 

SeU. and admin. . . 400 

Operating profit. . . S 145 


Any separable fixed costs traceable to specific product lines should be de- 
ducted in computing product contribution margin. In the illustration given, it 
was assumed that none of the fixed costs could be traeed in this way. NAA Re- 
search Series No. 17 (NAA Bulletin, vol. 31) cites as the main advantage of this 
type of report that it jicrmits management to see directly the ellect on company 
profit of specific changes in sales or costs. It contrasts this form of report with 
the more conventional income statement, which “requires much analysis to inter- 
pret and the reasons for many changes cannot be readily detcrminerl from the 
statement or from comparative statements by themselves.” 

PROFIT PATH. Conway (NAA Bulletin, vol. 38) states that “the char- 
acteristic which has limited the use of break-even analysis more than any other 
is undoubtedly the relative inabilitj^ to treat multiide-product firms or situations.” 
One device that has been developed to cope with this problem is what Matz- 



Fig. 7. Profit path chart. 
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Curry-Frank (Cost Accounting) call the profit path chart (Fig. 7). This chart 
is constructed by dividing total sales into segments, one for each product, product 
group, territory, division, etc. 

The total profit path is the profit line from the profit-volume chart (Fig. 6) 
i-xtended to actual sales volume of S200,000. The product profit path is plotted, 
-fnrting with the product with the highest P/F ratio (Product A). The line be- 
irms at the total fixed cost point ($45,000) on the left-hand axis and rises to 
$15,000 in the loss area at the $50,000 sales volume point. This indicates that 
$30,000 of the $45,000 fixed costs have been recovered by Product A. The profit 
path of Product B starts at this point and rises to $35,000 in the profit area at 
.$175,000 sales volume. The path for Product C starts at this point and ends at 
$45,000 net profits. 

Use of Nomographs. May (NAA Bulletin, vol. 37) suggests an alternative 
jirocedure whereby separate profit paths for each product are superimposed on 
oach other in the form of a nomograph instead of being linked together in the 
form of a kinked chain, as in Fig. 7. Conway (NAA Bulletin, vol. 38) finds that 
the usefulness of this nomograph, or ‘ profit polygraph,” approach is limited by 
its greater complexity. 

In either form the product profit path permits visualization of the relative 
profit contribution of each of the company’s products (or territories, divisions, 
customer classes, etc.). It does not. of course, reveal the over-all profitability 
of each product because product contribution must consider the existence of 
separable fixed costs. Furthermore, as Conway points out, “The point at which 
the segmented profit function indicates a zero profit does not qualify as a break- 
even point, because this point obviousl)^ depends upon the order in which the 
products are plotted.” Its main usefulness lies in its ability to dramatize relation- 
>hips among the profit-volume ratios of the various products. 

Use of Computers. The introduction of electronic computing equipment 

capable of handling equations in many variables may permit a fundamentally 
different approach to cost variance analysis. Manual computation methods become 
extremely laborious as the number of variables is increased to more than four or 
as nonlinear relationships are introduced. Conway (NAA Bulletin, vol. 3S) con- 
cludes that the u.=e of electronic equipment will permit a breakaway from the 
restrictive assumptions governing the typical break-even charts illustrated here. 
Nonlinear ro.«t and revenue functions, time delays, interdependencies among 
products, and other comidex relationships can be introduced to obtain a more 
.sensitive picture of cost-volume-profit patterns. Techniques for simulation of 
the outcome of various decisions are now being applied in other areas with the aid 
of computers, and these techniques may be similarly applied to cost- volume-profit 
analysis. 

Capital Graph Chart. An interesting extension of the profit graph approach 
is presented by Gardner (Profit Management and Control). He distinguishes 
between fixed and variable capital. Fixed capital, or “float,” is defined as 
the amount of capital required irrespective of sales volume, whereas variable 
capital represents the portion of total capital requirements that varies with 
volume. This kind of analysis is most useful in estimating the variable capital re- 
quirements associated with a change in sales volume and in examining the “effi- 
ciency” with which capital is presently employed. It facilitates bcfore-the-fact 
planning and after-the-fact remedial action if idle capital exists. Gardner also 
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indirate.s how the variable capital ratio can be used in the study of growth 


financing. Gardner uses the following example: 

Added capital required for $100 added sales $19.36 

Variable profit from $100 added sales $22.65 

Less income tax at 60% 11.33 

Variable profit after tax $11.32 

Less dividend requirements at 50% 5.66 

Retained earnings per $100 added sales $ 5 66 


From these calculations he derives an annual growth factor, the amount of 
sales increase in the following year that can be financed by each $100 of sale^ 
beyond the break-even point this year. In this example, if Si 0.36 added capital 
is required to finance $100 of added sales, then the $5.66 of retained earning- 
generated this year is adequate to finance $5.66/$19.36 of $100, or $29.24, of 
added sales next year. The assumption of constant iiercentage of divitlenil 
requirements may he questioned (and this analysis is subject to the limitations of 
the underlying ratios themselves), but it provides an additional application of 
the fixed-variable principle. 

Both Gardner (Profit Management and Control) and Spencer (NAA Bulletin, 
vol. 38) combine profit and caiiital functioiw in composite chart-!. Fig. 8 is 



Fig. B. Profit graph ($ in millions). 

adapted from Spencer s chart, which he labels a profit graph. It permits visual- 
ization of percentage return on investment as well as the total volume function. 

USEFULNESS OF PROFIT GRAPHS. Each of the six types of profit 
graphs illustrated (Figs. 3, 4, 5, 6, 7 and 8) is useful primarily as a pictorial 
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flevice to assist in the presentation of cost-volume-profit relationships to inter- 
ested executives. Their usefulness as analytical devices is limited by the restric- 
tive nature of the assumptions necessary to their construction (which have been 
pointed out), as well as by the fact that in most cases it is necessary to perform 
the underlying analyses in numerical form before the charts can be drawn. 

Effect of Price Changes. The profit graph is frequently used to illustrate the 
potential profit effects of contemplated price changes. An increase in average 
'-piling price lowers the break-even volume and increases the P/V ratio. This 
means that if physical sale^ volume is not reduced by the increase, dollar sales 
volume will increase and net profits will increase even more. In Fig. H, for ex- 
ample, a 12y2 percent increa.'sp in priee would inerease profit by 150.000, or more 
than 100 percent, if unit volume remained constant. If volume were reduced 
from 200,000 units to 100,000 units, however, the net effect of the price change 
would be to increase profit by $20,000, from $40,000 to $00,000, even though total 
dollar sales would be decreased by the price change. 

Shifts in Product Mix. The profit-volume chart may also be used to illustrate 
the effects of shifts in proiliict mix. Separate profit lines can be drawn for each 
of several assumed profit mixes (Fig. 10). The steeper profit line in this chart 
represents a richer mix of the products with high profit-volume ratios. 

In considering a iiossible shift in product mix, it must be recognized that 
changes in mix do not result automatically from a decision to change except 
under relatively rare circumstances. Existing product mixe^; are the result of a 
combination of circum.stances, including prices, competitive conditions, demand 
for the products by potential customers, and so on. Effort is required to disturb 
this balance, and this process is seldom costless. It may be neressiiry to increase 
fixed distribution costs or to adjust the relative price structure of the product 
line, which in turn will change the relative profit-volume ratios. The apparent 
iiirrcasc in profit shown by the chart must be compared with the increase in fixed 
distribution co=!ts necessary to achieve this increase. If price adjustments arc 
necessary, the chart must be redrawm to conform to the revised farts. 
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Fig. 9. Effect of price change on profit-volume ratio. 
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Sales 


Fig. 10. Effect of shifts in product mix on product value line. 


Profit Review. The various profit charts can also be used as a rou^h pres- 
(‘ntation device to illustrate deviations of actual performance from planned 
performance. A planned profit line can be compared with plotted points repre- 
senting actual profit experience. The limitations of this technique stem from the 
fact that charted deviations from plan do not indicate the sources or causes of the 
ileviations. The underlying analysis of deviations from plan must be made from 
the data themselves and not from the chart. The importance of budgets and 
standard costs in this connection should not be underestimated. Keller (Man- 
agement Accounting for Profit Control) observes that "The management’s knowl- 
edge of the business would be the only basis for isolating the problem in the 
absence of adequate costs and budgets.” In the complex situations under which 
most large business operates, managerial familiarity with the circumstnncp« 
affecting business performance is necessarily restricted; the application of busi- 
ness judgment requires the preparation of analytical summaries as to current 
conditions and trends. 

Change in Sales Volume. The profit-volume chart may also be used to fore- 
cast the costs and profits that are likely to result from changes in sales volume. 
Once again, however the profit graphs should not be applied without modification 
because the spread between the cost and sales lines on the break-even chart may 
not give an accurate picture of the dynamic effects of shifting to a new volume. 
For example, in the case of an increase in sales volume, some of the distorting 
factors may be: 

1. Increases in fixed costs. 

2. Decreases in sales price or increased discounts and allowances at higher sales 
volumes. 

3. Increases in variable manufacturing costs due to such factors as bottlenecks, 
shift differentials, overtime premiums, and use of untrained personnel. 

4. Increases in sales force with less than proportionate increases in sales. 

5. Increased capital requirements. The typical profit chart does not include a 
charge for invested capital, and increased sales volume may require additional 
working capital and possibly even increases in plant and equipment. Return 
on money employed must be considered in evaluating a policy of expanded 
sales. 

Probably the most satisfactory device is the use of the chart to show the 
increase in profit contribution that would result from a change in volume or price, 
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or both, and then the comparison of this in a separate chart with the increase in 
fixed selling and/or manufacturing costs necessary to achieve the added sales. In 
this form the chart can be quite useful. 

ANALYZING PROFIT VARIATIONS. For continued success, business 
must plan for its profits in advance. It must also match current performance 
against the plan in order to adjust the plan quickly to changing conditions and to 
find out where control has been inadequate. For example, a monthly proRt 
performance summary could contain the information shown in Table A. In this 
table and in those that follow (B-J), all deviations from the planned figures, 
which tend to decrease profits, are shown in parentheses. All dollar figures are 
expressed in thousands of dollars. 


Table A Profit Performance Summ.\ry 
(Dollars in thousands) 



Budget 

Actual 

Deviation 

Sales 

S2.000 

$2,160 

S160 

Less: Standard cost of goods sold 

1,400 

1,614 

( 214) 

Variances from standards 

— 

( 19) 

( 19) 

Add: Overabsorbed fixed manufacturing 
cost 


20 

20 

Gross Margin 

$ 600 

$ 547 

(S 53) 

Less: Nonmanufacturing expense 

350 

366 

( 16) 

Net profit before taxes 

$ 250 

% 181 

(S 69) 


In order to provide useful information for planning and control, these devia- 
tions from planned profit should be analyzed to determine the underlying causes 
in terms of the effects produced by deviations in each of the major determinants 
of profit, such as deviations from planned: 

1. Selling prices. 

2. Sains volume. 

3. Product sales mix. 

4. Fixed cost absorption. 

5. Manufacturing costa. 

6. Nonmanufacturing expenses. 

A separate analysis should be made for each major segment of the profit 
plan, such as each product line. This segment analysis is most important when 
the company is decentralized into a number of semi-autonomous profit-responsible 
units, but it should be undertaken in any ca.se whenever profit behavior varies 
significantly among product lines, regions, or other segments of the company's 
operations. 

Components of Profit Variances. The actual categories used should be 
adapted to fit the company’s specific circum.=tances, but the subsequent para- 
graphs should serve to illustrate the concepts and techniques that can be used to 
break the total profit variable down into its component parts. The example used 
has been simplified to permit a full explanation in a limited space. In tracing 
through this illustration, it will be helpful to refer to the basic data given in 
Table B. Note that the 'Total” column in Table B cheeks with the “Budget” 
column of Table A. 
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Table B. Summary Planning Budget 
(Dollars in thousands) 



Product 
Line A 

Product 
Line B 

Product 
Line C 

Totiil 

Planned sales at standard prices... 

. . $1,000 

S600 

$400 

182,000 

Standard cost of sales 





Materials 

. . $ 90 

$250 

$ 10 

$ 350 

Labor 

360 

120 

120 

600 

Variable burden 

150 

50 

50 

25(1 

Total variable 

. . S 600 

S420 

$180 

*1,200 

Fixed burden 

120 

40 

40 

200 

Total cost of sales 

. . 1 720 

1460 

$220 

*1,400 

Planned gross margin 

. . S 280 

S140 

$180 

S 60(1 


Fixed manufacturing burden i.- aU-orl)(‘J at a rate of percent of .Manfl- 
ard direct labor dollars; variable manufacturing burden is absorbed at a rate ol 
41% percent of standard direct labor dollars. All manufacturing variances are 
closed out to cost of goods sold. All finished goods inventories are valued a1 
standard cost and there is no work in process inventory. The $20,000 overabsorp- 
tion of fixed manufacturing cost (Table A) is obtained by deducting the $200,000 
□f fixed burden biulgeted in Table B from the $220,000 fixed burden in staiulanl 
cost of goods manufactured (Table C). 

Variable nonmanufacturing expenses are budgeted at 5 percent of slamlanl 
sales dollars, and fixed iionmanufacturing expenses are budgeted at $250,000 ])('i 
month. The standard manufacturing cost of goods manufactured and sohl dui- 
ing the month is shown in Table C. 


Table C. Standard Cost of Goods Manufactured and Sold 
(DD llai> in thousanih) 



Product 

Proiluct 

Product 



Line A 

Line B 

Line C 

Total 

Standard cost of goods manufactured 





Materials 

. $ 9.9 

$350 

$ s 

$ 457 

Labor 

396 

168 

96 

660 

Variable burden 

165 

70 

40 

275 

Fixed burden 

. 132 

56 

32 

220 

Total 

. $792 

$614 

$176 

$1,612 

Standard cost of goods sold 





Materials 

. $ 99 

$375 

$ 6 

$ 480 

Labor 

396 

180 

72 

648 

Variable burden 

165 

75 

30 

270 

Fixed burden 

. 132 

60 

24 

216 

Total 

. $792 

$090 

$132 

$1,614 


Deviations in Selling Prices. These show the extent to which profits have 
varied from estimates because of variations from the selling prices on which the 
profit plan was based. Selling price variance is computed by subtracting actual 
sales revenues from planned sales revenues for the actual product sales mix. 
For example, the company may show the selling price performance, illustrateii 
by Table D. 
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Table D. Selling Price Deviation 
(Dollars in thousands) 

Product Product Product 


^ine A Line B Line C Total 

Sales, actual prices $1,040 $920 $200 $2,160 

Sales, planned prices 1,100 900 240 2,240 

Selling price deviation ($ 60) $ 20 ($ 40) ($ 80) 


Table D shows that there a net unfavorable sellini; price deviation of $80,000. 
Responsibility for sellinn; jirice variances normally rests with sales management, 
and these variances shniild be classified by branch territory or by class of cus- 
tomer. Further breakdown by individual salesmen may disclose that some 
salesmen sell more in dollars than others but produce a smaller profit contribution 
to the company because they achieve volume at the expense of greater price 
reductions. 

Deviations in Sales Volume and Sales Mix. Differenre=? between budgeted 
and actual sales volume for each product line cause profit to deviate from plan 
liy the amount of the increase or decrease in sales at ))laniipd selling prices, minus 
ihe corresponding change in volume-related or variable costs, at standard. For 
any one product line, this difference in variable profit represents the effect of 
volume changes in that line. Where all products do not have the same marginal 
income, the total of the volume variances in all product lines combined refleets 
lint only volume changes but also changes in the relative proportions in which 
the individual jirodurt lines were sold. The effect of changing proportions, or 
product sales mix, can be isolated by subtracting from the total variable profit 
foiitribution of all product lines the planned variable jirofit on aetual total sales 
•it ]ilaimeil iiriee.s and planned sales mix. 

To illustrate, the enmiiany’s profit plan and actual results, at standard costs 
iiul iirires, may lie those shown in Table E. 


Table E. Variable Profit Deviation 
(Dollars in thousands) 


Planned : 

Product 
Line A 

Product 
Line B 

Product 
Line C 

Total 

1. LSalrs, planned or standard prices. 

S1,00D 

$600 

$400 

$2,000 

2. Vaiiable costs, standard 

a. Manufartui’ing costs 

S 600 

$420 

$180 

$1,200 

1) Nonnianiifacturing co'^ta .... 

50 

30 

20 

100 

3 Variable piofit 

$ 350 

$150 

$200 

1 700 

4. Variable profit, percentage of 
sales 

35% 

25% 

50% 

35% 

Actual ; 

5. Sales, planned or standard prices. 

SI, 100 

1900 

$240 

$2,240 

6. Variable jirofit, standard (4) X 
(5) for profluct lines A. B, and C 

385 

225 

120 

730 

Variable profit deviation (6) — (3).... 

S 35 

S 75 

($ 80) 

t 30 


Table E shows that increased sales volume in Lines A and B increased company 
profit by $110,000 but that decreased sales volume in Line C reduced profit by 
$80,000. The combined effect of aggregate volume and relative mix was to 
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increase company profit by S30.000. Table F shows how these two components 
can be separated for the company as a whole. 

Tabu: F. Product Mix and Volume Deviations in Vabuble Profit 
(Dollars in thousands) 

Variable Profit 



Percent of Sales 

Total 


Planned mix, planned sales 

Planned mix, actual sales 

35.0 

35.0 

1700 

7B4 


Favorable effect of greater volume.. 

Planned mix, actual sales 

Actual mix, actual sales 

35.0 

32.6 

S7B4 

730 

$84 

Unfavorable effect of poorer product 

mix 


($54) 


In other words, if the increase in volume had been achieved by maintaininp; 
planned product line proportions, the increase in volume would have increased 
profit by {84,000, but because it was achieved by increases in low margin lines and 
a decrease in the high margin line, the actual effect of increased volume was onl> 
a profit increase of {30,000. These deviations should be distributed to the respon- 
sible segments of the sales organization, such as branch territories and possibly 
also to individual salesmen. 

Deviations in Fixed Cost Absorption. Volume also has another effect if 
absorption costing is used for income determination. This stems partly from the 
fact that the greater the sales volume, the greater the charge of fixed costs 
against income. Furthermore, deviations of production volume from the vol- 
umes used for the calculation of burden rates produce under- or overabsorbed 
fixed burden, which may be charged against income, as shown in Table G. 


Table G. Deviations in Fixed Cost Absorption 
(Dollar'^ in thousands) 



Product 

Product 

Product 



Line A 

Line B 

Line C 

Total 

Planned absorption in sales (Table B) 

$120 

$40 

$40 

$200 

Actual absorption in sales (Table C) 

132 

60 

24 

216 

Absorption deviation from sales volume. . 

. ($ 12) 

($20) 

$16 

($ 16) 

Planned absorption in production (Table B) 

. 1120 

$40 

$40 

$200 

Actual absorption in produrtion tTable C) . 

132 

56 

32 

220 

Absorption deviation from production... 

. { 12 

$16 

($ 8) 

$ 20 

Absorption deviation, net 

— 

($ 4) 

1 S 

$ 4 


In this case the $16,000 deviation in fixed cost charged to cost of goods sold i'^ 
more than offset by $20,000 overabsorption of current manufacturing costs in 
current production, showing a net favorable effect on reported profits of $4,000 
If fixed costs can be traced directly to individual product lines, then this 
variance should be reported by lines, as illustrated in Table G. This is normally 
the case when separate production facilities are used for each product line. When 
the fixed costs are also common costs, not traceable to product lines, this vari- 
ance should be reported only in total because the allocation of the total fixed 
manufacturing cost budget to product lines is essentially arbitrary. 
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Deviations in Manufacturing Costs. Manufacturing costs var}^ from planned 
costs for the actual volume because of a number of nonvolume factors given in 
the section on Accumulation of Manufacturing Overhead. These variances are 
reflected both in variable costs and in fixed costs in Table H. 

Table H. Deviations in Manupacturino Performance 


(Dollars in thousands) 







Net 


Budget or 


Price 

Quantity 

Devia- 


Standard 

Actual 

Deviations Deviations 

tions 

Standard variable manufac 

- 





turing costs 






Direct materials 

s 457 

$ 503 

$18 

(S64) 

($46) 

Direct labor 

660 

645 

( 24) 

39 

15 

Variable burden 

275 

273 

( 6) 

8 

2 

Total variable 

tl,392 

$1,421 

(112) 

($17) 

(129) 

Budgeted fixed manufactur- 






ing costs 

200 

190 

( 1) 

( 11) 

10 

Total 

$1,592 

SI, 611 

(S13) 

($ 6) 

Sig) 


Standard variable manufacturing costs for the actual volume of production are 
obtained from Table C. Ailded to these is the amount of budgeted fixed manu- 
facturing cost from Table B. This is not the same as the amount of fixed manu- 
facturing cost absorbed because, although actual volume deviated from budgeted 
volume, the fixed budget allowance remains constant. Thus the total variance on 
fixed manufacturing overhead is $30,000 ($220 000 absorbed minus $190,000 
actual), but $20,000 of this has already been broken out in Table G. The $1,611,- 
000 total manufacturing cost (Table II) differs from the $1,614,000 standard cost 
nf goods sold (Table A) because of the $19,000 net unfavorable deviation from 
^tandard manufacturing cost (shown both in Table A and Table H), less the 
$16,000 absorption in sales volume shown in Table G. 

Price variances are normally accumulated for broad aggregates, such as an 
entire plant, and segregated according to major types of expenditure. For exam- 
ine, a separate materials price variance may be shown for each major purchased 
materials item, whereas a single Avage rate variance may be shown for the entire 
plant. Quantity variances, on the other hand, are usually accumulated by re- 
sponsibility unit within each manufacturing plant. They should be analyzed for 
causes and reported in as fine detail as is necessary to meet the control information 
objective. (See section on Analysis and Control of Standard Cost Variances.) 

Deviations in Nonmanufacturing Expenses. Selling and administrative ex- 
[lenscs’ deviate from planned levels becau.sp of changes in spending plans, salary 
and price changes, volume variances, and deviations from planned efficiency. The 
effect of deviations in volume is reflected in the variable profit variance shown 
in Table E. The remaining deviation may be summarized, as in Table I. 

Table I. Deviations in Nonmanufactubinc Costs 
(Dollars in thousands) 



Budget at 

Actual 

Profit 


Actual Sales 

Expense 

Deviation 

Variable nonmanufacturing expense. . 

. ... $112 

S122 

(110) 

Fixed nonmanufactunng expense.... 

. . . . 250 

244 

6 

Total 

.... $362 

$366 

(1 4)' 
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These deviations are normally accumulated by responsibility unit in administra- 
tive and sales organizations. If head office expenses are allocated to branches or 
other subordinate units, the deviations of actual expenses from budgeted allocated 
expenses should be separated from the deviations of direct local expense. 

Summary of Deviations. The profit deviations in the illustration which ha- 
been presented, when added together, account for the entire $69,000 by which 
actual results fell short of plan, as shown in Table .1. 

Table J. Summary Analysis of Profit Deviations 


Favorable i)rofit factors 

Grenier aggregate sales volunic (Table F) 3584,000 

Fixefl manufacturing cost overab^orption, net (Table G) 4,000 | 88,000 


Unfa \ 01 able' profit factors 

Lower average selling prices (Table D) 80,000 

PnorrT product sales mix (Table F) 54,000 

Above-^lanilard prices for materials, labor, anil services 

(Table H) 13.000 

Above-standard quantities in manufacturing expense (Table H) . 6,000 

Abo\ e-slandard nonmanufacturing expense (Table I) 4,000 157,000 

Net unfavoiable profit deviation from plan (Table A) $ 69,000 


Differential Profit Analysis 

DIFFERENTIAL PROFIT AND COST. A substantial part of cost ac- 
counting is designed to identify and determine the total cost associated with some 
costing unit — a department, a cost center, or a unit of product, for example. 
Another anrl extremely important aspect of cost relates to the question of whal 
will happen to costs if a certain course of action is undertaken. The concept 
that relates to riuestions of this type is the concept of differential profit or, in a 
limited cn-e, differential cost. Differential cost analysis provides what is prob- 
ably the iiin^t useful inforination furiii''hed from cost accounting sources, since it 
shows the fundamental causes of iirufit and of loss under either actual or hypo- 
thetical circumstances. 

PROBLEMS OF DECISION MAKING. The process of decision making 
is essentially a process of chuu^iiig among competing alternatives, each of which 
has its own combination of investment, revenues, and costs. If there is no alterna- 
tive, there is no need for a decision because there is no room for choice. These 
situations are fortunately rare, however, and alternatives must be compared so 
that management can cliuose the iiio^t advantageous course of action on tli(‘ 
basis of the data available. Problems of alternative choice include make-or-biiy, 
depth of jirocessing, selectinn of product mix, selection of hales territories, selec- 
tion of di-tril)iitiuii chaiineLs, afloption of new products, abandonment of old 
products, and continued operation at a loss. Knowledge of rost-volume-profil re- 
liilionsliipb can provide substantial assistance in differential profit analysis of 
problems of alternative choice because the alternatives frequently differ in total 
volume and in the composition of volume. 

DEFINING DIFFERENTIAL COSTS. Periodic reports showing the cost- 
associated with a particular department, product, or other segment of the biisines- 
arc absolute costs, or average costs; i.c., they repre-eiit the total of all costs 
traced or allocated to that segment. The costs releA\ant to jiroblpms of alternative 
choice, however, are neither absolute nor average but differential costs. 
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Conflicts in Terminology. Sevorul terms have come into common usage in 
connection with the comparative analysis of costs and profit. Economists gener- 
ally use the term marginal cost to describe the increase in total costs, starting 
from a given level of output, that results from the production and sale of an addi- 
tional unit of output without expanding the firm’s production or distribution 
facilities. The economist generally assumes that marginal cost increases as output 
uicreases beyond a certain point, due to the application of the Law of Diminish- 
ing Returns. Therefore the complete descruitioii of a marginal cost must specify 
not only its amount but also the level of activity for which it is computed. 
Parenthetically it should be pointed out that some economists have questioned 
the assumption that marginal costs rise materially over most of the output 
range. Sometimes there is little evidence of a change in marginal cost with a 
t liange of volume within the output ranges studied. 

Variable cost in economic terminology is used to describe, for any volume of 
Did put, either the total of the costs that vary in response to volume changes or 
the average of these costs per unit of output. In either ca^e, the volume K'vel 
must be specified. Because marginal costs represent the rhange in total variable 
cost ill response to a single added unit of volume, then it follows that average 
\ariable cost must change if marginal cost changes with changis in volume. 

Incremental cost is a broader concept. Dean (INIanagerial Economics) defines 
incremental costs as '‘the additional costs of a change in the level nr nature of 
activity.” An alternative definition would be that any cost that ch.inges as a re- 
sult of a contemplated decision is an incremental co^t relating to that decision. 
Incremental costs include many costs that arc normally clas'^ified ns fixeil nr semi- 
tixed and may be regarded as the general class of which marginal co^ts are a 
narrow part, for the marginal co«ts refer to a single kiml of increment only, i.e., 
the addition of another unit of output to fixed plant. 

The converse of incremental cost is sunk cost, defined as a cost thrat will not 
change in real terms no matter which of two alternatives is selected. Dean 
(Managerial Economics) points out that sunk costs are not necessarily restricted 
to amortizations of historical costs; they may include cash costs, such as the 
jiresident’s salary, in the analysL" of changing jirorhict mix nr jilant abandonment. 

Account[ints, on the other hand, frequently do not distinguish between marginal 
and varialile costs. If they recognize a distinction in cnncejit, they tend to assume 
that average variable cost is equal tn marginal cost at nil output levels and that 
both arc constant for the relevant portions of the output range. 

The term differential cost is generally used l)y arcoiintants to describe the 
same costs that the economist calls “incremental.” Ocrasinnally the term is in- 
correctly applied to cover only variable cost. Differential costs are defined by the 
AAA Committee on Cost Concepts and Standards (Accounting Review, vol. 27) 
as “the increases or decreases in total cost, or the changes in speeific elements 
of cost, that result from any variation in operations.” Kohler (A Dictioiinry for 
Accountants) indicates that the terms “differential,” “incremental,” and “mar- 
ginal” costs arc often used interchangeably. In this section the terms “incre- 
mental” and “differential” will be used interchangeably to describe any costs, 
fixed or variable, direct or indirect, that will change in real terms as a re.sult of a 
choice between two alternatives. These differential or incremental costs have five 
important characteristics that distinguish them from absolute or average costs: 

1. They are limited to those cost items that will change as a result of the choice 
of one alternative instead of another. 

2 . They must reflect only real differences in cost. 
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3. They relate to the future, not to the past. 

4 . Their composition will vary, depending on the nature of the problem and the 
alternatives under review. 

6. They are not precisely comparable in most cases to any cost classification in- 
cluded in the company’s records. 

Exclusion of Unaffected Cost Items. In incremental analysis, what matters 
is which costs will change as a result of a decision and by how much — not what 
their total level will be. This means that in an incremental analysis, it is possible 
to filter out as irrelevant any cost elements that will not differ among the alter- 
natives being compared. This cuts down the mass of detail in the analysis and 
focuses attention more sharply on the items that do matter. For example, in 
studying the desirability of a proposed change in material specifications to reduce 
spoiled work and rework costs, a long list of manufacturing costs can be ruled 
out from the outset as having no bearing on the decision. 

Limitation to Real Differences. The cost differences must be real differ- 
ences, not merely apparent differences that result from methods of accounting for 
costs incurred. For example, if the company owns some obsolete equipment that 
has no .‘scrap or market value but w^hich is not fully depreciated on the books, the 
n‘duction in the periodic depreciation charge that would result from scrapping 
the equipment is not a real difference in cost and should be ignored in the cost 
comparisons. Or, if company-wide fixed administrative expense is allocated to 
product division.^ in proportion to sales volume, differences in the amount of ex- 
pense thus allocated are not real differences in the comparison of the incremental 
profits of alternatives with differing sales volumes. 

Emphasis on Future Costs. Selection among alternatives is a forward-look- 
ing process, and the costs and revenue.s that are relevant to this process are 
differences among the alternatives in future costs and revenues. Actual historical 
costs or standard costs may be useful in the projection of future costs, but they 
cannot be used without adjustment unless future conditions can be assumed to 
be identical with those prevailing in the past. 

Impact of Different Purposes. One of the widely quoted axioms of modern 
cost accounting is that which states that different costs are required for different 
purposes. To quote Vatter (NAA Bulletin, vol. 35) : “Cost figures may actually 
be misleading if they are computed to fit one purpose but arc used for another 
purpose.” The nature of the problem and of the alternatives will determine Ihe 
specific cost elements that must be examined. For example, in an analysis of the 
effects of changing the rate of output of a given product, many of the fixed costs 
associated with that product can be safely ignored. In a study of the profit- 
ability of continued manufacture of the product, however, it must be recognized 
that some of these fixed costs are also costs that will be avoided if the manufac- 
ture is discontinued. If relatively small shifts in output are contemplated, change^ 
in supervisory costs may not be relevant, whereas if large output differentials are 
in question, the estimate of supervisory costs definitely must be reviewed. If the 
different outputs can all be achieved within the limits of single-shift capacit}^ it 
may be safe to assume a constant variable cost per unit, but if one or more of 
the alternatives entails the use of overtime or multiple shifts, then overtime 
premiums and shift differentials must enter into the analysis. 

Conflict with Accounting Classifications. Differential cost classifications 
seldom coincide with cost classifications embodied in the formal accounting 
records. The essence of differential cost analysis is coinpari^^on, and diffcreiiti;il 
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cost classifications are comparative classifications. Accounting records, on the 
other hand, embody the concept of absolute or average costs, and cost classifica- 
tions are drawn on this basis. For this reason the determination of differential 
cost and differential profit requires special analysis. Routine accounting records 
can and must be consulted in this analysis, but they cannot be permitted to con- 
strict and define the cost elements that are to be evaluated. 

Differential costs come closest to historical cost classifications when the study 
is designed to question the continued operation of a segment of the company's 
operations. Even here, however, some of the costs recorded for the segment will 
be unchanged or only partly affected by the decision; for example, depreciation 
and the segment’s allocated share of indirect fixed costs. Costs saver! by closing 
down one segment may be offset by increased costs elsewhere as other segments 
step up their volume to perform necessary functions previously provided by the 
closed segment. Two or more product lines may be interdependent, so that the 
costs and revenues associated with one product will feel an impact of changes 
in the volume of another. 

Furthermore the effects of a decision are frequently clouded by other changes 
that were not a result of the decision but took place independently at the same 
time. For example, a cost reduction project ma}'^ be initiated just as a general 
wage rise becomes effective, so that operating costs do not fall as anticipated. The 
cost savings are there, nevertheless, because the bench mark for comparison is 
not what happened in previous periods but rather what would have happened in 
this period if the project had not been undertaken. 

TYPES OF DECISION-MAKING PROBLEMS. Problems that call for 
incremental analysis may be divided for convenience into two categories, those 
involving a capital investment aspect and those that do not. Pricing problems 
(discussed in section on Special Cost Analyses) may fall in either category. Those 
pricing problems that relate to the utilization of existing investment can be 
studied by methods that are not appropriate to investment decisions. 

Investment Decisions. Investment decisions require a comparison of invest- 
ment outlays in one or more time periods with the benefits to be received in other 
time periods. Typical investment problems include facilities expansion, plant 
abandonment, cost reduction expenditures, and equipment replacement. The 
hallmark of an investment decision is that it commits the company to a package 
of outlays and receipts through time; once the decision is implemented, the com- 
pany is bound to the investment outlays embodied in the chosen alternative. A 
typical plant expansion proposal, for example, may carry the following time 
flow of net cash outlays and receipts: 


Time 

Cash Inflow (+) 

Period 

or Outflow (— ) 

0 

-S100,0D0 

1 

+ 20.000 

2 

+ 30,000 

etc. 

etc. 


The 8100,000 cash outflow may refer to the construction cost of an addition to 
the factory, the installed cost of new machinery for the addition, and any addi- 
tional working capital required to support expanded production in the enlarged 
facilities. The cash inflows of $20,000, $30,000, etc., occurring in the first, second, 
and later years of operation of the added facilities, represent the revenues from 
added sales made possible by the enlarged capacity less the added cash costs and 
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expenses that would be necessary to manufacture and sell the additional goods. 
If additional capital outlays are anticipated for later years, these should be intro- 
duced into the time table as minus values to show the estimated patterns of cash 
flows associated with the plant expansion proposal. 

In this illustration the alternatives are to expand or to continue operations at 
the present scale. The net cash flow is determined by comparing the cash flows 
that would prevail under each of these two possibilities. Other alternatives could 
be introduced, embodying different kinds and degrees of expansion; one alterna- 
tive may even be to discontinue operations entirely. In each case the cash flow on 
which the investment analysis should concentrate is the differential between two 
alternatives. 

The investment aspect of some problems frequently is not readily apparent. In 
any analysis the question should be asked whether the alternatives under study 
entail differing amounts of inflows and/or outflows, timed so that in the differ- 
ential analysis some time periods show net inflows and others show net outflows. 
For example, a company with a depleting asset which has nine years of remaining 
life at current consumption may wish to compare varying rates of exploitation of 
the asset. At current rate^^, the net cash inflow (revenues from sale less cash costs 
and exiienscs required to jiroduce tho'^e revenues) is 820,000 a year for nine years. 
At higher ex])loitation rates the net cash inflow could be |40,000 a year but would 
last only four year.^. The ea'^h flows in this problem could be eompareii as shown 
ill the acrompanyiiig time table. 


Time 

Periotl 

Rate A 

Cash Flow 

Rate B 

Difference 

1 

+.? 20,000 

+ 8 40,000 

-820,000 

2 

+ 20,000 

+ 40,000 

- 20,000 

3 

+ 20,000 

+ 40.000 

- 20.000 

4 

+ 20,000 

+ 40,000 

- 20,000 

5 

-f 20,000 

0 

+ 20.000 

6 

+ 20,000 

0 

+ 20,000 

7 

-f 20,000 

0 

+ 20,000 

R 

-1- 20,000 

0 

+ 20,000 

9 

+ 20,000 

0 

+ 20,000 

Total 

+8180,000 

+1160,000 

+820,000 


In this case, the 820,000 per year lower receipts under the first alternative in the 
first four years must be offset against the 820,000 per year greater receipts in the 
la^t five years. To put it another way, it is necessary to '"invest” 820,000 a year 
for four years by accepting a lower cash flow during that period in order to obtain 
‘ earnings” in the form of greater cash floivs in the fifth through the ninth year. 
This is an investment problem. To solve it, it is necessary to find out whether the 
slow rate of exploitation produces enough additional cash flows in later years to 
cover interest charges on the amount of ca'=h flows foregone in the early years 

Tactical Decisions. Noninvestment decisions, sometimes called “tactical” de- 
cisions because they are subject to frequent revision, do not need to consider the 
time element explicitly. To be sure, any operating decision made today will have 
some influence on the course of the business in the future, but the major charac- 
teristic of the tactical decision is that it can be based largely on expected results 
within a relatively short period of time. Selection of product mix, for example, 
l an generally be based on comparisons of the probable profits during the planning 
period under various potential product combinations. If the decision turns out 
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to have been in error, no costly investments will have to be scrapped. Decisions 
of this type include questions of how much of what to produce, how to produce 
it, and how and where to market it. 

Another way of stating this is to say that for tactical decisions, the algebraic 
.^jgns in the difference column of the time table arc either assumed to be the same 
for all time periods or a selection of one alternative now can be assumed to have 
no appreciable offsetting effects on the cash flows of future periods. For example, 
if increasing the production ratio of canned hams to smoked hams in a packing 
plant will increase this year’s profit, it is immaterial that next ywir it may be more 
j)rofitable to sell a greater proportion as fresh nr smokcil Iniiny, provided that no 
■iLlditional investment is required to provide additional canning facilities today. 
V decision of this type today does not constrain management’s freedom of choice 
tomorrow. 

METHODS OF INCREMENTAL ANALYSIS. Application of the incre- 
mental approach requires adapting the method to the nature of the specific prob- 
J(‘in, but the variation necessary is relatively small. 

General Procedure. In carrying out an analysis designed tu facilitate tactical 
decision making, the following general i)rocpdurc is suggested: 

1. Identify and describe the alternativea. 

2. Determine what cost and revenue elements will be affected by the decision. 

U. Estimate the level of these co<?t and revenue elements under each alternative. 

4. Compare the alternatives. 

.*5 Select the highest profit alternative. 

6 Consider intangible factors that may favor a lower piofit alternative 

When a differenlial investment aspect is present, the analysis is more eoin- 
jilex. The comparison of alternative.^ inu^t consider differpnce.s in timing of costs 
:uid revenues as well as differences in total amount. Furthermore the imputed 
interest costs of capital tied up must be eoiiMdered, either explicitly in the rnm- 
jiari^on of alternatives or implicitly in the do, sign of rhe criterion for spleetion. 
For example, Dean (Harvard Bii.^ine.s.s Review, vol. d2) .suggests that the variou.s 
a^])('ets of jiroject iirofit ability may be sumnianzed in an e>timatp(l rate of return 
oil investment, defined as the interest rate, tliat diseounts all rash Hows to a zero 
lire^eiit value, in which ea^e the eo.st of eaintal may be embodied in a minimum 
rate of return .‘^election erileiion. Lone and Savage, on the other hand (The 
Journal of Business, vol. 28), rerominend that a cash-flow discounting procedure 
be u.sed to charge each alternative with ea])ital costs on investment tied up under 
that alternative and that the alternative with the highest present worth be 
accepted. 

If Dean's approach is adopted, a further step is required. It is not enough to 
I'omparc all the alternatives with a common base, such as current profits and 
investments, and then select the alternative that jiromises the highest rate of 
return. The various alternatives must be coni'idered in sequence of increasing 
investment commitment, and each investment increment must provide a return 
in excess of the capital costs associated with that increment. For example, three 
alternatives could promise over-all rates of return of 20 percent, 30 percent, and 
25 percent on outlays of $100,000, $200,000, and $350,000, respectively. It may 
be good business to accept the $350,000 alternative, even though it promises a 
lower total rate of return than the $200,000 alternative, if the differential invest- 
ment of $150,000 ($350,000 minus $200,000) provides a differentiLil rate of return 
in excess of the cost of capital employed. To state thi.=« in another w^ay, if rate-of- 
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return comparisona are used, the alternative must be considered in pairs, the 
“surviving” member of the first pair becoming the bench mark for evaluation of 
the next alternative, and so on. (For further discussion of investment problems, 
see section on Special Cost Analyses.) 

Estimating Differential Cost. Differential cost estimates can be derived 
either from analysis of unit costs or from a comparison of totals of the relevant 
cost elements. The fact that average unit cost varies with volume suggests that 
comparison of total differential costs is generally the simpler method. 

These methods of estimating differential costs are illustrated by two rases. Thr 
first case concerns a choice between two or more levels of output of a given prod- 
uct or product line. In this case the cost differential can be found by multiplying 
the increment in volume by the variable cost per unit and adding any changes in 
fixed cost tliat will accompany the change. Changes in fixed costs must be con- 
sidered because the definition of what is “fixed” must be based on an assumption 
as to the probable range of volume. If the proposed change will extend volume 
beyond this range, total fixed coats will have to be stepped up or reduced. For 
example, in increasing output from 10,000 to 12,000 units a month, total differ- 
ential costs would be computed as follows: 

Increase in material cost, 2,000 X $1.12 = S 2,240 
Increase in labor cost, 2,000 X $4.15 = 8,300 

Increase in manufacturing overhead 3,000 

Total increase = $13,540 

Cost of each additional unit = 6.77 

The unit cost approach, on the other hand, starts with the average total cost 
per unit, including a share of fixed costs, and then adjusts this for over- or 
underabsorption of fixed overheads at the proposed new volume. This procedure 
is not only unwieldy but in many cases it can also yield incorrect figures. For 
example, the unit cost of a product may be estimated as: 


Direct materials $1.12 

Direct labor 4.15 

Manufacturing overhead 3.18 

Total product cost $8.45 


The manufacturing overhead cost estimate is based on production of 10,000 
units per month. An increase in output to 12,000 units per month would increase 
manufacturing overhead to $34,800 per month, resulting in a new average rale 
of $2.90 per unit and a new average total cost of $8.17. The new average is not 
relevant, however, because the decision to increase output should be based on 
the differential effects of the ehaiige and not on its effect on averages. 

Schlatter and Schlatter (Cost Accounting) point out that the response of costs 
to volume may be different when volume is increasing than when it is falling. As 
long as physical plant facilities remain the same, costs frequently respond slowly 
to volume changes, particularly on the downswing. Built-in rigidities, together 
with a reluctance to accept the fact of reduced volume, tend to produce a co^^t 
path on the downswing that is higher than the one followed on the way up. Even 
the variable costs, as NAA Research Series No. 17 (NAA Bulletin, vol. 31) points 
out, “are not automatically variable with volume and do not follow volume 
closely unless management exercises control over them.” Estimates of cost differ- 
entials in connection with volume changes must recognize this fact. 
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Differential Cost of Change in Product Mix. A different aspect of the cost- 
volume relationship enters when the problem is to choose among different product- 
mix combinations, totaling approximately identical volumes. Once again the 
answer is not provided by adding total unit costs for the various products. For 

example : 



Product A 

Product 

Materials 

.... tl.l2 

$ .80 

Labor 

.... 4.15 

6.20 

Manufacturing overhead . . 

.... 3.18 

5.00 

Total 

.... $8.45 

S12.00 


The present product mix of 10 000 units of A and 5,000 units of B completely 
absorbs manufacturing overhead of 856,800. A shift in product mix to 8,000 units 
of A and 6,400 units of B would leave total labor costs at approximately the same 
level and would slightly increase total overhead absorbed, as shown by the follow- 
ing data: 



Mix 1 

Mix 2 

A 

B T otal 

A B Total 


Materials 

. $11,200 

$ 4,000 

$ 15,200 

t 8.060 

S 5.120 

$ 14,080 

Labor 

41,500 

31,000 

72,500 

33,200 

39,680 

72,880 

Manufacturing overhead 
absorbed 

31,800 

25,000 

56,800 

25.440 

32,000 

57,440 

Total product cost .. 

. SB4,500 

160,000 

$144,500 

$67,600 

$76,800 

$144,400 


This would indicate a differential cost of only $100 per month in favor of Mix 2, 
a sum so small it could be disregarded. A study of the relationships between 
production and manufacturing overhead, however, reveals that variable overhead 
IS $0.70 for Product A and $2.80 for Product B, largely because Product B rpquire^ 
large costs for power, rework, and factory supplies. This means that the total 
variable costs for Product A are $5.97, and for Product B, $9.80. Total variable 
product cost under Mix 1 are thus $108,700, and under Mix 2 are $110,480, a 
difference of $1,780 in favor of Mix 1. Furthermore, added inspection costs of 
$500 a month would be necessary to boost output of Product B to 6,400 units, so 
that the total differential manufacturing cost would be $2,280 per month. 

Approaching differential cost analysis in this fashion has the advantage of con- 
centrating attention on the changing elements of cost. Costs that will be fixed 
with respect to the alternatives under review are excluded from the calculation. 
It would be possible to show for each alternative the total costs associated with 
that alternative, but this would increase the amount of detail and clerical work 
required without affecting the end result. 

APPLICATIONS OF DIFFERENTIAL COST ANALYSIS. Incre- 
mental analysis can be applied to a wide variety of problems. The method of 
application, however, can be illustrated by examples of the three following types: 
(1) continued operation at a loss, (2) depth of processing, and (3) addition of a 
new product. 

Continued Operation at a Loss. One question that frequently arises is what 
to do when a segment of the business reports a loss. There are two possibilities: 
(1) The loss may be due to a temporary drop in demand, in which case the prob- 
lem is whether to produce for inventory or shut down temporarily and reopen 
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when demand revives; or (2) the loss is likely to continue for a substantial period, 
in which case more permanent adjustments may have to be made. These adjust- 
ments may be to adjust the company’s pricing policy, to search for ways to reduce 
costs or expand markets, to search for substitute products, or possibly to abandon 
this segment of the business entirely and dispose of the facilities now devoted to it. 

The first question that should be asked in any such situation is how the loss is 
computed. To illustrate, a company manufactures a line of hard rubber containers 
for industrial use. Recent developments of substitute materials have reduced thi' 
price of these containers to $2.00 and sales to 200,000 units a year. The profit 
report of the Container Division show\s the following data ; 


Sales $400,000 

Cost, of goods sold 

Variable $300,000 

Fixed 75,000 37 5,000 

Gross margin $ 25,000 

Division selling ami atlniinistriitivc expense .... 50,000 

Net loss ($ 25,000) 


Variable jiroduction costs are expected to remain constant for the next year at 
$1.50 per unit. If the division were to go on stand-by status, $30,000 of the fixed 
manufacturing overhead and $15,000 of the division s selling and administrative 
expense rould lie avoided. The net loss at stand-by therefore would be $80,000 
($45,000 fixed manufacturing overhead and $35,000 division selling and adminis- 
trative expense). The incremental profit from continuing ojierations at the pre-'- 
ent level would thus be $55,000 ($80,000 stand-by loss minus $25,000 operations 
loss), and it would be profitable to continue operations until additional or substi- 
tute products or markets could be found to absorb the excess capacity and high 
fixed costs of this division. 

It could, however, be even more profitable to cease operations altogether jiml 
tUspose of the facilities utilized by this division. Shillinglaw (Journal of Business, 
vol. 30) points out that this is an investment problem which could be handled in 
the following way: In this case investigation shows that $28,000 of the fixed 
manufacturing overhead represents depreciation of plant ami equijiment and 
that $10,000 of selling and administrative expense would still be incurred In 
carry out continuing functions now being performed by Container Division 
personnel. The costs that could be saved by abandoning this division arc 
therefore $387,000 ($347,000 manufacturing costs + $40,000 selling and admin- 
istrative costs) ; the lost gross revenues ivould total $400,000. The question, there- 
fore, is whether the division’s facilities could be sold for a price that, reinvested 
elsewhere within the company, would iirodiicc profits in excess of the 813,000 a 
year that would be lust if thi.^ division were to be scrapped. 

This analysis has been simidificd to illustrate the approach. It shoulfl be modi- 
fied further to consider the possibility of improving the divisiun’s future profit 
either by finding new products or by effecting economies in methods of manufac- 
ture or of distribution. A complete study would also have to cnnsiiler the effect of 
severance pay and other termination costs. It should determine whether the Con- 
tainer Division production could be transferred to other company facilities or 
whether discontinuance of this line would affect the sales of other company prod- 
uct's. In addition, calculations of return on investment should be made on an 
after-tax basis. But the essential fact remains that a more complete and more 
realistic view of the profitability of operations is obtained when these operations 
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are examined from an incremental standpoint rather than through an examination 
of absolute costs and profits. 

Depth of Processing. The problem of the most profitable depth of processing 
can be solved largely by estimating whether the added cost of processing the 
jiroduct one stage farther will be accompanied by an even greater increase in 
revenues, assuming no additional investment requirement. For example, a manu- 
facturer markets a line of souvenir banners and a line of souvenir pillows, using 
the banners as covering material. lie now sclhs the banners at $4.80 a dozen and 
the covered pillows at $9.00 a dozen. The manufacturer estimates that he can 
^ell 700 dozen additional covered pdlows per month with no increase in selling 
and administrative cost but at a reduction of 700 dozen m sales of banners. The 
purchase cost of pillow materials other than the banners is $3.00 per dozen, and 
additional direct labor is $1.20 a ilozen. The increase in manufacturing overhead 
cost is estimated from the following flexible budget totals: 

Total labor hours 7,000 7,500 8,000 8,500 

Total factory overhead $ 900 11,000 11.100 Jl,500 

The factory is now operating at 7,500 labor hours, and if 700 dozen banners are 
processed into covered pillows, 8,000 labor hours will be required 

Incremental revenue, 700 X (S9.00 — ^.80) = 12,940 

Incremental coat 

Added direct labor and materials, 700 X ($3.00 + $1.20) = $2,940 

Added overhead ($1,100 - $1,000) ” 100 3,040 

Incremental loss - $ 100 

In this case it is more })iofitable to maintain the existing product mix and sell 
the banners as banners without further processing of them into pillows. 

The limitations of flexible budget data for estimating incmmeiital co.sts .should 
be recognized. For example, 5(X) extra direct labor hours on inllows may increase 
factory overhead by $100, but the increase may be $500 if poplin jackets arc ad led 
to the line. 

Many dejith-of-proces^ing problems presume a fixed quantity of some basic 
material. The ])roblem i-^ frequently more complicated, however, because it is 
possible to increase the sale of a later stage product without curtailing the sale 
of prior stage jirodiicts. For example, the souvenir manufacturer might have been 
able to cxiKiiid the sale of pillows without cutting into his market for banners. 
This means that he would have had to manufaeture 700 dozen additional banners 
at, say, an incremental cost of $2,100, 

Tncrpmcntal revenue 

Sale of 700 dozen pillows at $9.00 — $6,300 

Incremental cost 

Added production cost, banners = $2,100 

Added production cost, pillows (per above compulation) — 3,040 5,140 

Incremental profit = $1,160 

Adding a New Product. To illastrate the aiiplication ol incremental analysis 
to the problem of adding a new product to an existing line, the example here has 
been adapted from Lang-McFarland-Schiff (Cost Accounting). To simplify the 
illustration, it will be assumed that no additional investment, other than that 
necessary to provide adequate working capital for the new line, is required. 
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The Specialty Manufacturing Company produces a single product, Product A. 
Its monthly income statement, projected for the coming year, is as follows; 

Per Unit T otal 


Sales, SO, 000 units 

Cost of production 

Direct materials 

Direct labor 

Variable overhead 

Fixed overhead applied 

. $.50 
. .50 

25 
. .75 

12.75 

S 40,000 

40.000 

20.000 
60,000 

1220,000 

Total coat applied 

Underabsorbed manufacturing overhead . . 

Cost of goods sold 

Gross margin 

Selling and administrative expense 

Net profit before taxes 


$2.00 

$160,000 

15,000 

175,000 

45,000 

18,200 

$ 26,800 


The company is roiitem plating the addition of a new item, Product B. It is 
estimated that 40,000 units of Product B can be sold each month at a price of 
J1.75, but that additional selling expenses of $S,000 a month will be necessary to 
secure this volume. The variable manufacturing costs of Product B are estimated 
at $1.10 per unit, including labor, materials, and variable overhead. Fixed costs 
will be increased by $5,000 a month. The incremental profit from this product 
can be calculated as follows: 


Per Unit Total 


Sales, 40,000 units 

Differential cost of production 

Variable 

Fixed 

Differential gross margin 

Differential selling expense . . . 

Differential profit 


$1.75 


$70,000 

l.IO 

$44,000 

5,000 

49,000 



121,000 

8,000 


$13,000 


Further investigation indicates that additional working capital of $50,000 would 
be necessary to carry the expanded sales volume. The rate of return on this addi- 
tional investment would therefore be approximately 26 percent before taxes 
($]3,000/$50,000) , which is in excess of the minimum capital return required 
by the company. 

The analysis would be different if the idle capacity in the factory were tem- 
porary. Under the conditions assumed, this would not be serious inasmuch as the 
only additional investment required was in working capital which could pre- 
sumably be transferred if subsequent increases in the demand for Product A were 
to remove the capacity available for Product B. At that time a new decision 
would have to be made as to whether the profitability of Product B was adequate 
to justify additional rapacity investment. Effects on the sales force and on cus- 
tomer relations would also have to be examined under these conditions. 

ESSENTIALS OF DIFFERENTIAL PROFIT ANALYSIS. These 
illustrations point up the essential diversity of incremental profit analysis. This 
analysis can be applied to many situations and in each situation requires a slightly 
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different combination of data and calculationa. But a few general points can be 
gummarized 

1. The raw data of incremBntal profit ana\y^ are the coetj revenue, and invest- 
ment elements that will be affected by the decision toward which the analysis 
is directed. 

2. The amount of the differential is the amount of change in the elements subject 
to change, and the difTerentials are measured from some common base position 
(for example, present level of output). 

3. In investment problems, cost, revenue, and investment differentials are first 
measured from some common base position, but the alternatives must then be 
compared in pairs in order to determine the appropriate depth of investment. 

4. The criterion in tactical decisions is to find the alternative which shows the 
greatest difference between added revenue and added cost, measured from the 
common base. 

5. Differential costs per unit arc not necessarily constant for all ranges of volume; 
the nature of the problem will indicate the specific relation of cost to volume 
that should be used. 

6. Only real changes are to be considered; changes that result solely from book^ 
keeping conventions should be excluded from the analysis. 

7. DiiTercntial costs are best estimated by studying the total of the elements of 
differential costs rather than costs per unit. 

The careful observation of these principles should shorten the special analyses 
underlying decisions of alternative choice and make them more closely relevant 
to the questions under review. 
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Return on Investment 

USES OF RETURN ON INVESTMENT. Mackenzie (Harvard Business 
Beview. vnl. 35) ^ in summarizing the literature on return on investment, groups 
the uses of the concept in the following three broad categories: 

1. Measuring operating performance 

2. Evaluating and controlling capital investment projects 

3 Profit planning. 

Livingston (NAA Bulletin, vol. 38) lists the most common uses of the return 
on investment index as follows: 

1. Analysis of stockholders’ return on equity in the business. 

2. Analysis of profits by operating divisions. 

3. Analysis of profits by product lines. 

4. Pricing of new products. 

5. Analysis of major cost areas in a cost-reduction program. 

6. Study of product and process development. 

The analysis of profitability by operating divihions or by product lines is essen- 
tial to the control of decentralized operations. Typical of the trend towtird 
decentralization is the experience of the Ford Motor Company as exjiresscd by 
Breech (Planning the Future Strategy of Your Business, Bursk and Fenn, eds.) : 

One of our first ste])S back in 1946 was to set up a modern organization featuring a 
pingram of decentralization — breaking up our business into many smaller profit 
centers, eai'h run like an independent business held arrounlable for its jirofit perform- 
ance. Along with this process naturally went the delegation of responsibilities to 
nianiigers and the authority necessary to carry out those responsibilities. 

The use of return on investment information in pricing of product to outside 
enterprise and of intra-company transfer is disciis^d elsewhere in this section. 
Cost reduction as well as product development htudies follow upon a recogni- 
tion of those segments of a business showing poor return on investment. 

MEASURES OF PERFORMANCE. Although accountants have always 
concerned themselves with balance sheets and income statements, it is only in 
recent year^ that the key measurement of operating performances has shifted from 
profit on sales to profit on assets employed or on investment. The failure to stress 
investment in measuring iierformance is reflected in the following comment by 
Head (NAA Bulletin, vol. 35) : 

This has produced the anomalous situation in which those who supply the money for 
a business are expecting a result measured on one basis while those who employ the 
money are striving for a result measured on another. 

19 1 
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This can result in serious misplanning. A failure on the part of operating man- 
agements to relate volume and profit performances to the capital required to produce 
it can easily result in excessive plant investment and abnormally high inventories. 
Also, in cases in which several lines of product are produced by the same company, 
the emphasis given the various lines can be badly planned if margin constitutes thr 
only basis of measurement. 

Security analysts have from the start used profit related to net worth as one of tht 
important tests in evaluating corporate performance. In judging performance for 
internal control and decision making, however, the traditional measure has been 
profit on sales. 

RETURN ON INVESTMENT MEASURE. Attention to return on inve.^t- 
ment as a measure of performance has recently increased. Kline and Hessler ol 
E. I. du Pont de Nemours & Co., one of the first corporations to employ return on 
investment as a control tool, write (NAA Bulletin, vol. 33) : 

It is Dur CDiiaidered opinion, which has been critically rc-examiiitMl many times over 
three decades, that a manufacturing entpijiiisc* with large capitLd committed to tlu' 
manufacture and sale of goods can best measure and judge the effectiveness of effort 
in terms of return on investment. 

Even more recently, Kutvirt (NAA Bulletin, vol. 3iS) has declared, "The return 
on investment as an indispensable tool of modern, managerial decision making is 
fully established,” and Keller (Management Accounting for Profit Control) ob- 
serves: 

A few American corporations have used return on investment or capital employed foi 
measuring and controlling profits for many years. As a result they have been un- 
usually successful. . . . With this demonstrated record of effectiveness of profit 
measurement and control it is difficult to understand why companies have been so 
slow in using it. It is only recently that it hius been receiving increased attention anti 
has begun to be used l)y a growing number of companies. 

The following changes in American business organization ami economic environ- 
ment have resulted in more frequent application of the return on investment 
measure : 

1. Organizational change t'm]doying the dei-enlrahzed aulunomoiis division. 

2. Capacilv or near-capacdv operation.'-. 

3. High cost of cajiital. 

With divisional managers having full responsibility for operations, it becomes 
essential that they take the over-:ill eoinjiany view of returning a profit on the in- 
vestment left in their charge, rather than merely earning profits on sales iiulejiend- 
ently of the investment risked. Wliere investment dollars are difficult to secure, 
it becomes imperative that every dollar invested produce a maximum return. 

RETURN ON INVESTMENT FORMULA. The return on invrvstmeni 
formula may be stated as follows: 

earnings ^ sales 

— ~ X : ; 7 = return on investment 

.sales investment 

Accordingly, a company with $10,000 in earnings, sales of $100,000, and invest- 
ment of $200,000 would yield return on investment calculated as follows: 

$ 10.000 $ 100,000 _ 

$ 10,000 ^ $ 200,000 

It is evident that the earnings related to sales is 10% and the earnings related 
to investment comes to 5%. If the investment in this business or department could 
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be cut in half, the return on investment could be 10%. Similarly, if sales doubled, 
jiroducing earnings of J20,000, a return of 10% would be yielded on the $200,000 

investment. 

The return can, of course, be derived by merely relating earnings to investment. 
The use of the tw’o fractions is suggested by a number of writers because we are 
rlealing with two independent variables, profit on sales and turnover of investment. 
The final percentage of return on investment is the significant relationship, but it 
is felt that the full formula shown here gives management a better understanding 
Ilf the elements yielding the result. As Muth (NAA Bulletin, vol. 35) expresses it : 

OhMoiiply, we can obtain the same answei by simply dividing the net profit by the 
iMpitul employed, but in so doing we would lose sight of two important factors, the 
‘•ignificance of costa in relation to sales income and the significance of the level of 
capital employed in relation to sale.s volume — two variables which must be kept undei 
cun'll ant study if we are to know what Ls happening within our operations and where 
managerial effort needs to be concentrated. 

Problems in Return on Investment. As HeLser (Budgeting — Principles and 
Practice) observes: 

While the use of the return on investment concept as a tool to aid management in 
measuring the profitability of its operations has grown in acceptance, there is no 
general agreement as to what elements fonatitute the factors to be employed in its 
i-umputalion. 

Tvlany problems are encountered in the computation of return on investment, 
which may he grouped as follows; (1) definition of terms, (2) valuation, and 
(3) allocation. 

DEFINITION OF TERMS. Return on investment is related to three items: 
'ales, investment, and earnings or income. Sales appears in both ratios, which arc 
multiplied to give the final return on investment exprc.ssion. Determining a divi- 
sion's or product-group^s sales is relatively simple for sales made outside the 
company. The problem of intra-company sales is dealt with later in this section. 

Earnings. Some advocate the use of net income (i.e., operating income ad- 
justed for nonoperating expenses and income items and federal income taxes) on 
the ground that the rate of return should be calculated on an all-inclusive basis. 
The more widely held view, however, appears to be to regard the earnings or 
income of a division or product group as described by Mackensen (Financial 
Management Series No. lOG, AMA) as ‘The profit from operations before deduc- 
tion of interest on borrowed capital employed and before federal income taxes.” 
It is believed that operating management is interested primarily in the operations 
which they can control, and the use of the all-inclusive concept could lead to 
situations where .substantial changes in nonoperating items would distort the rate 
of return. 

Bierman (NAA Bulletin, vol. 30) lists the following eight problem.s of income 
measurement in computing return on investment: 

1. Revenue recognition and the matching of expenses with revenues. 

2. Treatment of repairs and maintenance costs 

3. Inventory procedure. During peiioils nf fluctuating prices income will be 
affected by the choice of inventory ba^s, “FIFO,” "LIFO,” average cost, etc 

4. Treatment of nonproductive supplies. Should they bp rxppn.sPH when pureha.spil 
or inventoried? 

5. Choice of depreciation procedure. Are all plants using the same procedure 
(straight line, declining balance, sum of the years’ digit activity basis, etc.)? 
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6. Adjustment of depreciation for changes in the price level. 

7. Allocation of joint costs, especially central office expenses. 

B. Effect of changes in the level of production on income (caused by absorption 
coating under conditions of changes in production). 

Bierman points out that there are techniques to handle all the preceding prob- 
lems, but "examples can be presented showing two plants (assumed to have the 
same physical characteristics) which will have different rates of return on invest- 
ment caused by differences in accounting treatments of one of the above item«, 
rather than in efficiency.” 

Investment Base. The term "return on investment” appears to be the one 
most widely used in the literature for the tool discussed here. Keller (NAA Bul- 
letin, vol. 39) expresses a preference for return on capital for internal use on the 
ground that "investment” carries the connotation of equity capital rather than 
total capital. He states that although the return on investment (equity capital) 
has some limited value as an internal measure, it is primarily an investor’s guide. 

Investment also is sometimes referred to as assets employed. Welsch (Budget- 
ing: Profit-Planning and Control) observes that "as a general rule, assets repre- 
.sent the amount as shown on the left side of the balance sheet. It may be desirable 
to omit (a) excess cash and temporary investments, (b) permanently closed or 
idle facilities, and (c) construction in progress.” The significant point is that the 
assets are included and liabilities ignored. A limited survey of the practices of a 
few companies, conducted by the National Association of Accountants (NAA 
Bulletin, vol. 35), seems to confirm this approach. The logic of this method is 
quite simple. Return on investment is primarily used for internal managerial con- 
trol. The evaluation of the performance of a division or product group is based 
upon the effectiveness with which assets are employed. Where the money came 
From for these assets (loans, investment by stoekholders. internal financing, etc.) 
is not relevant to the evaluation because operating managers have little control 
over sources of capital. 

VALUATION OF FIXED ASSETS. There is considerable disagreement 
with regard to the valuation of investment. Long-life or fixed assets may 
be valued at book value (cost less accumulated depreciation), original cost, or 
replacement value. Ideally, current replacement values would appear to be the 
desirable choice. If return on investment is to be used as a measure of manage- 
ment’s utilization of assets for any given period of time and is related to earnings 
during that period, then the assets should be expressed in terms of current period 
values and not be affected by the accident of the period of acquisition, or the 
particular method of depreciation used. 

Replacement Cost Value. While it appears that comparatively few companie=j 
use the replacement cost value, as is evidenced by an NAA survey (NAA Bulletin, 
vol. 35), it is well to note that replacement cost information on long-life assets is 
[leveloped by many companies for insurance purposes and could well be used for 
return on investment calculations. Kline and Hessler (NAA Bulletin, vol. 33) 
have made some trial runs on a replacement cost basis in return on investment 
computations, however, and they point out the difficulty of getting satisfactory 
answers on the following items: 

1. What is a fair estimate of replacement coat or value of plant? 

2. What dejireciation provision would be proper if plant had been constructed on 
today’s know-how and today’s cost? 

3. The cost of production in such plant. 
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4 . The price level for our goods in an economy which generally dealt with "eco- 
nomic profit" rather than "monetary profit.” 

5. The company's tax picture if the whole economy were on an "economic profit” 
basis. 

Original Cost. The NAA survey referred to in the preceding paragraph (NAA 
Bulletin, vol. 35) indicates that the most frequently used base for assets is original 
cost, at least among the small group of companies questioned. One of the most 
discussed questions in this field is whether assets carried at historical cost should 
be used in the investment base at gross cost or net cost after deduction for 
accumulated depreciation. Three small surveys, two by the National Association 
of Accountants (NAA Bulletin, vols. 35 and 39) and one by the Controllership 
Foundation (Return on Investment; Use of Gross or Net Assets in Computing 
Ratios) all disclose a considerable variation on this point. The Controllership 
Foundation, on the basis of its survey and a review of published material, con- 
cludes (Controller, vol. 25) that there was no general agreement on the gross 
versus net cost base and that the choice of a base seemed "dependent upon a num- 
ber of factors, such as the use to be made of the ratio, comjiany organization, 
volume of operations, and nature of the assets.” 

Lyon (Financial Management Series No. Ill, AMA) states the case for the use 
of gross cost as followM 

In our program of expenditures we constantly make piovisioikN for leiilaceincnt and 
renewal of our plants. To use net plant investment, which might in sonic coses 
steadily decline for a period of years, and to relate this to pricing and profit situations 
could be extremely misleading, particularly at times when the plant facility has to bn 
replaced and the investment again becomes substantially higher. We therefore 
decided that it was wiser to keep before us at all times the full initial cosl nf the 
operations. It should be noted that when capital items are retired and disposed of. 
their gross value is removed from operating investment. 

Book Value. Some companies use net value or cost less accumulated depre- 
ciation in valuing long-life assets as an element of the investment base. Mac- 
Kessen (Financial Management Series No. 106, AMA) suggests this as a desirable 
approach in the following words: 

We take the position that the depreciation reseive represents that portion of the 
initial investment which has been recovered through charge-offs against operations 
and is re-invpsted in other fixed assets or i.s being used as working capital. To the 
extent that recovery and rc-investmenl have been made, up relieve the old asset of 
the obligation of paining a leturn. Instead, we look to the new asset in which the 
value IS now lodged for such eainings. Eliminating depreciation fiom the base gives 
a realistic investment figure which our opi'raiing ])POple can accept without raising 
questions of depreciation of asset values. At the same time this tieatment places a 
relatively greater demand for earnings on the new, modern installations than on the 
old, worn, and partially obsolete one. 

After reviewing the arguments pro and con for the various bases of valuation, 
Casson (Controller, vol. 22) offers this compromise: 

Investment, as u.^ed in the development of comparative statistics of returns on invest- 
ments, shall be recognized as the sum of the pertinent assets used in producing the 
income of a company or its divisions, departments, products, processes or projects at 
gross book values less valuation reserves as applicable except that: 

1. When book values are, in the presence of objective criteria, deemed to be 
unrcalistir, then market values or satisfactory equivalents .shall be substituted. 
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2. When, and only when, the purpose of the comparison is the evaluation of 
corporate management’s ability to use funds from sources other than common 
equity, said sum shall be the net of the liabilities or accountabilities for those 
funds. 

VALUATION OF CURRENT ASSETS. In addition to long-life assets, the 
current assets (cash, receivables, and inventories) are part of the investment base. 
The valuation of cash and receivables poses no problem. With regard to inven- 
tories, however, the question of "FIFO” and "LIFO” valuation must be faced. 
This problem is especially true in companies which use both methods for different 
segments of the business or different elements of inventories. It is suggested that 
ideally, the "FIFO” value, which approximates current market value, is the most 
desirable one, following the logic suggested in connection with the use of replace- 
ment cost for the long-life assets. A division manager’s performance could then be 
judged by relating his value of the assets he manages. Prevailing procedure seeing 
to suggest the use of a value for inventory which is reflective of the particular 
method (“LIFO,” “FIFO,” etc.) employed for regular acenunting purposes. 

In considering the problems of evaluating the different kinds of assets for the 
investment base, Keller’s observation (NAA Bulletin, vol. 39) emphasizes the 
value of the rate of return in spite of the difficulties involved: 

1. Trends are more significant than the percentage ratios. 

2. Consistency is of prime importance, and the assets iniduiled anil the method of 
their evaluation will not destroy the effective use of latio.s as long as they are 
determined on the same basis year after year and for all measurement purposes 

CAPITAL ALLOCATION. The problems encountered in allocating asset.- 
to divisions, product-groups, or any other segment of the company is not unlike 
the i)roblpms of allocating factory overhead to departments or marketing costs to 
l)roductH and customers. Precision is frequently sacrificed for a w’orkable basis of 
allocation. According to Evans (NAA Bulletin, vol. 30) AVestinghouse Electric 
Corporation uses three broad guiding principles in making allocatioll'^: 

1. Joint costs and as.Hets can bp allocated to jiroduct departments serviced on any 
of a number of possible bases, such as productive labor hours, direct labor and 
materials costs, etc. 

2. All as.set.^ ran be as.signL‘d to one of the profit units SLM■^ ed, preferably the oiii' 
which is the largest user. Products shipped to other profit units are costed out 
of the responsible unit to the receiving unit. This method enables clear-cut 
assignment of responsibility for assets and costs but raises the problem of the 
basis for interdepartmental transfers. 

3. The feeder department, perhaps along with other adjacent feeder departments, 
can be established as a completely separate unit, charged with responsibility foi 
earning an adequate return on ns.sets employed. This also places emphasis on 
establishing a proper basis for interdepartmental transfers. 

Keller (NAA Bulletin, vol. 39) warns: 

As with cost allocation, the basis for capital allocation to units must be developed tu 
meet the circumstances peculiar to the company and to the units of the company. 
There is no one basis of allocation for each asset which is “right” for every circum- 
stance. 

Allocation of Specific Assets. Keller makes the following observations as to 
the generally accepted basis of allocation of a number of specific assets (Manage- 
ment Accounting for Profit and Control) : 

1. Cash is usually allocated to product lines on sales or cast of sales. Cost of ealr^ 
more nearly reflects the demands for cash, since it is not necessary to finance 
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profit. The actual dollars of cash and government securities shown on the 
balance sheet may be distributed, or a standard ratio of cash to sales or cost 
may be applied. In the latter procedure there may be a residual or deficit of 
cash at the company level. Consideration is sometimes given in manufacturing 
companies to different products on the basis of whether they are manufactured 
and sold, purchased and carried on inventory for resale, or shipped from sup- 
pliers’ Lstocks as they are sold. The first would carry the highest ratio of cash, 
the second a lesser ratio, and the third the least. 

2 Accounts receivable are usually allocated on sales dollars, giving consideration 
to different credit terms on each product line. 

3. Inventories of finished goods are specific by product lines. Semi-processed 
materials may be used for a specific line or for several lines. In the latter case 
the}'’ are allocated on the basis of usage. Raw materials and supplies are 
allocated on usage. 

4. Fixed-asset values are first assigned to the operations of the company accord- 
ing to the location of the assets and then allocated to product lines on the same 
bases used to allocate the fixed expenses of those operations. This procedure i.s 
follow’ed for production operations, sales offices, and general-office items. 

.1 Prepaid expenses may he considered to be covered in the ratios used for cash or 
may be allocated specifically according to their charactci, for example, prepairl 
property in.surance on the basis of insurable values 

G Miscellaneous assets which may be applicable to product lines can usually be 
assigned specifically. If not, some general allocation base is selected, or they are 
carried at the company level as unallocated. 

RETURN-ON-INVESTMENT CHART. An effective practical tool for 
studying comparative return on investment, Fig. 1, is suggested by Read (NAA 
nullctin, vnl. 35), The solid line shows the combination of profit margin ami 
.‘isset turnover necessary to arhiove a desired 20% return. The plotted point> 
reflect the perfnrmanre of the vanoiH derentralizeii segment^; in this case, divi- 



Fig. 1. Profit margins and asset turnovers by product lines. 
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sions of company. Read (NAA Bulletin, vol. 35) reports on the managerial use 
of this chart as follows: 

... a look at Division A will be revealing. This division has a substandard asset 
i pturn performance. (This is measured b}*^ the linear distance from the dot plotted for 
Divi.Hion A and the curve representing the company standard, which in this case is a 
20 percent operating profit return on assets.) In considering how it can work toward 
a more satisfactory return, the division manager sees that in comparison with othei 
divisions, his asset turnover performance is the best, but his margin, at only 6 percent 
is below the average. He is particularly impressed by the fact that Division K, with 
□lierating and product characteristics very similar to his own, produces a return in 
excess of the company standard. He sees also that this is achieved by twice 
favorable a margin performance in spite of a less favorable rate of asset turnover. Hi 
decides, therefore, that in his long-range planning, he will approach the problem nl 
margin by attacking costs and operating expenses. He realizets his advantage m a 
better rate of asset turnover. He decides to set his margin goal to equal that of Divi- 
sion K, i.e., 12 percent, at the same time sustaining his turnover rate, which, if 
achieved, would result in a better asset return ratio than the other divisions’ current 
performance. 

CAPITAL EXPENDITURE EVALUATION. The significance of return 
on investment in evaluating proposed projects for capital expenditures i- 
stressed by Sheehan (Financial Management Scries No. 103, AMA) : 

The first step is to review critically our planned estimated expenditures for plan I 
fulditions and replacements. All projects included therein must pass a test almost ji" 
>rvere and as exacting as when they are submitted for actual approval, the acid 
being the return on investment. 

NAA Accounting Practice Report No. 7 (NAA Bulletin, vol. 40) shows that ;i 
number of companies are using the relurn-on-rapital-cmiiloyed approach to 
capital expenditure evaluation. According to the NAA Report, while "a por- 
tion of the projects do not readily yield to dollars and rents comparisons and 
must be exi)laincd hy means other than increased profits . . . the majority nl 
the capital proposals are of the 'profit-making’ type.” The cash payback nr 
years to recover capital method is one of the various techniques used to measure 
one project against another or against a minimum standard, while another i- 
the percentage return on the amount expended. The NAA Report observe- 
that "the return-on-capital-employed approach to capital expenditure evaluation 
gives primary consideration to the profit contribution that a project will make ' 
and reports several variations in the way the ratio may be calculated. (For a 
discussion of budgeting for buildings and equipment, see the Accountants’ Hand- 
book, Wixon, ed.) 

IMPROVING THE RETURN ON INVESTMENT. The use of the rati 
of return on investment should lead naturally to the careful study of specific wa>'^ 
in which the return can be improved in the company and in individual divi.-ion.- 
There should be a coordinated effort by the engineering, manufacturing, ami 
marketing departments, all aided by managerial accountants, to accomplish thi- 
result. Muth (NAA Bulletin, vol. 35) summarizes the three general ways in wlucli 
the return can be improved, as follows: 

1. By increasing net sales through higher prices or greater volume. 

2. By decreasing costs. 

3. By reducing the amount of capital employed through improvement in inven- 
tory levels, more rapid collection of accounts receivable, putting excess cash to 
use, and through economic control of additions to fixed capital. 
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Attempts to improve the return on investment lead to the question of what 
should be regarded as optimum and maximum return on capital employed. The 
establishment of a standard rate of return for a company or for a division is a 
controversial matter and requires careful judgment. The following are among the 
more important factors to be considered: 

1. The rate of return of a number nf othci comjjiinics in the same industry, 
including some of the more successful ones. 

2. The rate of return of some successful companies in other industries. 

3. The position of the company, or the division, in the industry. 

4. The more highly competitive the industry, the lower the rate of return likely. 

5. The likelihood that new companies will enter the industry and provide addi- 
tional competition if the rate is unusually high. 

6. Product lines that are well protected by patents or secret processes may be 
expected to earn a higher return than those exposed to strong competition. 

7. In many cases the standard should represent some improvement over Ihc 
present rate of return. 

8. In general, new capital should produce earnings which will improve the present 
rate of return, or at least equal it. 

LIMITATIONS. Whenever a terhnique involvinu as many problems in rom- 
putation and interpretation as return on investment begins to be adopted by a 
number of companies, there is the danger that it may be misused and misunder- 
stood. Certain criticisms have been registered against the rale-of-return approach. 
Evans (NAA Bulletin, vol. 36) makes the following two specific charges against 
return on investment as a measure of performance . 

1. A standard rate of return cannot be applied uniformly to all profit units. Dif- 
ferences in age of assets, depreciation policies, inventory valuation methods, 
etc., make this impossible. 

2. Although useful for appraisal of long-term performance, profit potentialities, 
and long-term planning, return-on-as&ct standards are not usable as measures 
of short-term performance. 

Lewis (Planning, Managing, and Measuring the Business), while granting that 
the rate of return may be useful within certain limits, believes that it has the 
specific weakness of encouraging departmental managers to concentrate on im- 
provement of the ratios rather than impirovement in the dollar profits. 

Dean (NAA Bulletin, vol. 39) emphasizes the difficulties of allocating revenues 
and costs among divisions of a company and states that “precise measurement of 
internal profit i.« quite impossible." 

A number of the strong advocates of return on investment warn of the limita- 
tions of this technique. Keller (NAA Bulletin, vol. 39) describes it as “the best 
common measure developed to date.” He warns, however, that “no ratio can ever 
he Mib-stituted for managerial judgment." Edson (Controller, vol. 25) expresses 
Ihc conviction that “despite its obvious limitations . . . return on investment 
provides the closest approach to a universally applicable measurement of manage- 
ment efficiency.” 

The figure for return on investment should not be looked upon as a clear, precise 
all-purpose truth which can be accepted without interpretation. It is an imperfect 
tool which has to be interpreted against the background of the circumstances ol 
each individual case. Vatter, after a lengthy discussion of the many difficulties 
involved in computing and interpreting a rate of return under various conditions, 
concludes by saying (NAA Bulletin, vol. 40) : 

The usefulness of a rate of return depends heavily on tlie I'onililions in which it is 
computed and the way in which it is used. Some situations are well described by such 
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calculations; but others are less so, even to the extent of being uninterpretable or 
undependable. . . . Overemphasis on the rate of return can be as misleading as igno- 
rance of it. Certainly, the rate of return approach should be used with the discretion 
that such a measure requires. 

Make-or-Buy Decisions 

VARIATION IN DECISION PATTERN. Keller (Management Account- 
ing for Profit Control) describes the evaluation of the alternatives in make-or-bu\ 
and lease-or-buy decisions as “special studies which are among the most important 
that the managerial accountant is called upon to make.” Keller makes the further 
observation that these decisions are not final because “competitive pressure'-, 
production methods and rapacities, available working capital, and costs of bor- 
rowing are changing constantly.” 

In connection with decisions to make or buy, like so many other management 
decisions, there is no one answer suitable for all situations, nor can a compain 
afford to play “follow-the-leadcr,” suggesting that if its competitor decides tn 
make and not to buy, it would be desirable in its own situation as well. Higgin- 
(Harvard Business Review, vol. 33) illustrates this point by referring to the auto- 
mobile industry. In one recent year General Motors paid 53% of each sales dollar 
to outside suppliers, Chrysler paid 66% and Studebakcr paid 73%. Ford, at the 
other extreme, was far more self-contained. 

Methods of Decision Making. Whether it concerns processed raw material.", 
supplies, component part.«, or finished products, the decision to make or buy ma> 
sometimes involve top management or may be delegated. Culliton (Make or Buy) 
observes : 

Like all management problems, make-oi-buy inoblems may be broken down into 
parts, and iiufhority delegated among vaiioiis execiitive.s . . . One coordinating 
executive . . . would he inquired only when fundamental mnkp-or-biiy issues are 
being decided. Many of the more i online di'cisioiih may well be inadi' by individual 
executives in Ihc lawyer ranks, provided those decisions aie within broad geiieia] limil'^ 
set up by higher executive authority. 

A committee approach to decisions on make or buy is suggested by Brinkerhoff 
(AMA Special Report No. 17). In his company, a purchase-make committee 
has been established, including representatives from production plamiing, quality 
control, engineering, methods and standards, cost accounting, mechanical prnce.s.s- 
ing, and iiurchasing. It is apparent that the top management of this company 
determined the specific parts which should be subject to make-or-buy study and 
then delegated to the committee the task of making each decision. 

COMPARATIVE COST STUDIES. There are a number of variation.'? in 
the form which makc-or-buy studies take. In some case.s a complete set of cost 
figures is iireparcd for the whole company for each of the proposed alternative" 
A shorter method is to limit the cost study to the particular area directly 
affected by the deci.sion. A third method is to use differential or incremental 
costs (described in the section on Cost-Volume-Profit Relationships). Ba.=:ic to all 
these methods is the di.'-tinction between fixed and variable costs (discu.‘-sed in 
the sections on Accumulation of Manufacturing Overhead and Cost-Volume-Profil 
Relationships) . To the extent that the fixed costs are fully fixed and the facilities 
cannot be used for other purposes, they are ignored in the cost comparison. 

Keller (Management Accounting for Profit Control) emphasizes the need to 
determine the effect of make-or-buy decisions on the company as a whole as well 
as on the divi.sinn directly affected. For example, there are cases where the gain to 
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Division A from buying a part on the outside at a lower copt would be more than 
offset by the drop in profits suffered by Division B which formerly supplied Divi- 
sion A with the part in question. Keller also points out the error frequently mado 
of calculating the changes in direct costs correctly but of continuing to use existing 
rates and ratios to determine the effect on other areas. This practice ignores the 
changes in the total of indirect mamifacTiiring costs and administrative expenses, 
Ihe shift in cost allocations among product lines, and the changes in fixed and 
working cajiital that are caused by a deci‘^ion to change from manufacturing to 
buying, or vice versa. Keller urges the use of return on investment in these com- 
putations because the difference'^ in investment required by the make or buy 
alternatives may be significant. 

Briiikerhoff (AMA Special Report No. 17) illustrates in Fig, 2 a rather detailed 
producp-or-make comparison used by Argii« Cameras, Inc. The individual steps 
involved in preparing the report follow: 

Section 1 

Constant data. 

Machine code, vendor, RM code, self-explanatory. 

A. Given on routing sheet. 

B. Found by weighing the parts. 

C. Subtract B from A. 

D. Average price received from scrap dealer. 

E. Move decimal two places left in data given in line C. 

F. Multiply D times E. 

G. Move deeimal two places left in data given in line B. 

H. Local common carrier rate per pound. 

I. Air or ocean freight to Detroit or Chicago (if part is purchased foreign). 
Section 2 

Materials cost. 

A. Current price paid by Purchasing Dept. 

B. Actual freight paid. 

C. A plus B. 

D. Information given in Section lA. 

E. Section 2 , C times D. 

F. Move decimal two places left in data in line 2E. 

G. Given in line IF. 

H. Subtract 2G from 2F; post result in box upfli'r unit in make indicator 
Section 3 

Labor and burden. 

The rates are supplied by the Coat Dept, for the different processing depart- 
ments. The costs are in dollars per 100 minutes; the minutes per 100 pieces are 
given in the routing book, as furnished by the Standards Dept. 

A. To find the labor and burden per unit, iiiulliply the L and B rate, times 
the minutes per 100 pieces fur each depai tiiicnt. This gives the cost per 
100 pieces. Move decimal to convert to unit cost. 

B. If the parts need plating, etc., by some outside v'endoi, post unit cost here. 

C. Add line 2H plus 3A plus 3B. Post result in box under unit cost of 
make indicator. If any operalinns on pin chased parts need to be done in 
our plant, the costs are figured the same as the make parts and entered 
under the purchase indicator. 

Sectioii 4 

Fixed cofitfl. Those are the setup costs of a job. 

A. Multiply setup man’s wages per hour, times the number of hours that it 
takes to set up job. Enter this under lot column in the make indicator. 

B. Average cost of each purchase order written. 

C. Total the fixed costs in each department, both make and purchase in- 
dicator. 
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Dept. 15 

Outside Operations 
Total 






















FIXED COSTS 


13 



Fig. 2. Farm for detailed purchase-ar-make cost comparison. 
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Section 5 

Variable purchase costs. 

A. Purchase quote. Enter under unit column of purchase indicator. 

B. If foreign purchase, add actual duty per unit. 

C. If foreign purchase, add actual freight per unit. 

D. Add lines 5A, 5B, 5C plus any cost from Section 3 that applies. Enter in 
box. 

Section 6 

Economical lot quantity. Formula 

Symbols: Y, yearly sales; S, procurement expense; I, interest; C, unit cost. 

A. A't Argus wp use a simple manufacturing lot-size calculator. To use it, wv 
need three factors: setup cost, unit cost, and monthly u.sage. This also is 
true for the purchasing of ELQ. 

B. Multiply line IG times ELQ in line 6A. Enter under purchase indicator 
under data. 

C. Multiply weight of lot, line 6B times local freight rate. 

D. For the make indicator, multiply unit cost in line 3C limes ELQ; for the 
purchase indicator, multiply line 5D times ELQ. 

E. For the make cost, add line 4C plus BD. Enter total in box under lot 
columns; for purchase part, add 4C plus 6C plus 6D. Enter total in box 
under lot columns. 

Section 7 

Profit advantage. 

A. Divide ELQ into total cost of lot (line 6E). This gives unit cost for both 
purchase and make indicators. 

H. Take total tooling cost, divided by expected life of product. Unit cost is 
addl'd to whichever indicator it applies to, or possibly both. 

C. Add line 7 A and 7B, in both make and purchase indicatoi’s. 

D. This is the difference in the make ami jiurchase unit cost. If the purchase 
cost is greater, the differential i.^ plus. If llir make cost is greater, il 
minus. 

E. The expected number of jiieees the machine will run in 1 hour. 

F. Line 7D time.s 7E gives the profit advantage per hour, either plus or 
minus, a.s the sign indicate.s in line 7D. 

G. The ideal cost is the targi'l jirice for the Manufacturing nr Purchasing 
Depts. to try and match, to be competitive. 

REASONS FOR MAKING VS. REASONS FOR BUYING. Cost studies 
arc essential to deciding whether to make or buy, but other factors are involved, 
some of which are rather difficult to quantify. It follows that easy decisions tire 
not possible. The following list of reasons for making and for buying given by 
Higgins (Harvard Business Review, vol. 33) should be helpful in evaluating all the 
relevant factors in a particular situation to arrive at a sound decision. 

Reasons for Making: 

1. Co»t studies indicate it is cheaper for you to make than to buy. 

2. Making fits yoUr know-how, your equipment, and your tradition. 

3. Idle capacity is available to absorb overhead. 

4. What you are considering is unusual or complex; direct supervision is needed 

to assume control. 

5. Making will facilitate your control of parts changes, inventories, and deliveries. 

6. The part is hard to transport. 

7. The design of the part or its processing is confidential. 

8. You do not wish to depend on a single outside source of supply. 
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ReaBoni for Buying: 

1. Cost studies indicate it is cheaper for you to buy than to make. 

3. Space, equipment, time, and/or skill are not available for you to develop the 
necessary production operations. 

3. Because of small volume or because of other capital needs, the investment in 
making is not attractive. 

4. You wish someone else to face seasonal, cyclical, or risky market demands. 

5. The need for special techniques or equipment makes buying more logical. Your 
supplier will help you produce a better engineered end-product. 

6. You think it is best for your executives to concentrate on your specialty. 

7. You want a check on your own operations. 

8. Patents or customer-supplier relationships favor going outside. 

Lease-or-Buy Decisions 

PLANNING CAPITAL EQUIPMENT DECISIONS. Industry expan- 
sion and technological change contribute to the need for capital equipment replace- 
ment, up-dating, and addition, while the presbure for cost reduction frequently 
leads to deeiHions relative to capital replacement These conditions plus rising 
prices result in real difficulty in providing the capital nect'ssary for equipment 
replaceinent. 

In recent years increasing attention has been given to the lease as an alternative 
to purchasing. Leasing is considered by many to be an answer to some of these 
problems. In addition to the traditional leasing of land and buildings, leasing 
arrangements for factor>^ equipment, ofhec equii)inent, and automobiles have 
become widely available. 

A survey of 266 industrial firms (Management Beview, vol. 43) shows that 18% 
lease equipment while an additional 12% plan to lease. The items leased include 
machine tools, materials, handling equipment, and office equipment. The respond- 
ents mention (1) postponement of large initial outlay, (2) tax advantages, and 
(3) ease of keeping plant up-to-date as the prinriiial reasons for leasing instead 
of purchasing. 

THE SALE AND LEASE-BACK. The sale and lease-back can be looked 
upon as a variation of the Icase-or-buy problem. The fartors influencing the 
managerial choice and the pros and cons are similar and will be discussed here. 
Chiuminatto (NAA Bulletin, vol. 30) defines and illustrates the sale and lease-back 
as follows : 

Sale and lease-back of property is another newly popular device. This results in an 
immediate lump-aum incrp/iwe in working capital represented by the proceeds of the 
vsale at its cuirent higli inaikct value Icbs the tax, which frequently is at capital-gams 
rates on the profits realized. There is a substitution of a rental dedurtion for the 
otherwise available depreciation allowance. 

Suppose that a building purchased in 1920 for $40,000,00 is now worth $80,000.00 and 
is fully depreciated. The company needs $60,000 additional working capital and the 
building is its only means of obtaining it. No one will loan over 50 percent of the 
value or possible $40,000, and this is not enough for the needs of the business. Li'ase- 
back is therefore decided on, and the building is sold for $80,000. The profit realized 
IS $80,000 because the structure is fully depreciated, but after a capital gams tax of 
25 per cent, or $20,000, the net proceeds of $60,000 are available for the business. 
Further, there was no current tax deduction for depreciation, but under the new 
arrangement, there is a deduction for the rent paid to the purchaser. If the purchaser 
demands 6 per rent as a rental fee, that is only 3 per cent after tax saving is con- 
sidered, and there is the further offset of earnings on the new capital. 
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FACTORS INFLUENCING SELECTION. The foUowing factors should 
be considered in making a decision to own or lease: 

1. Long-term stability of earnings. 

2 . Cost of alternatives. 

3. Financing. 

4. Adjustability to changing conditions. 

5. Rate of return on investment. 

The report of the subcommittee of the New York City Control of the Con- 
trollers Institute (Controller, vol. 21) provides the following summary and con- 
clusions in its study of leasing vs. security financing: 

The true nature of leasing is that it resembles ownership from debt sources, while the 
rental cost involves the obligation to amortize the landlord’s investment and to yield 
an interest return at a rate somewhat higher than that for debt. 

Leasing (borrowing property in kind) affords the advantage of enjoying its use 
without employing funds from invested capital sources (equity, preferred or debt). 

At the termination of the lease, residual values such as land, the appreciated portion 
of which may have been created by the tenanl’s own operation, revert to the landlord 
who also enjoys the benefits of appreciation during inflationary periods. This is 
.significant where the property is basic to the enterprise. 

With leased property the risk of inability to pay rent is incurred with all the result- 
ing potentialities of loss and penalties. In periods of economic stress, a tenant is less 
able to weather the storm than the owner who availed himself of the benefit of cash 
accumulations from depreciation accruals. 

Under a lease, tax benefit is available for amortization of land and for acceleratefl 
depreciation. These benefits may be more than offset by the loss of residual valiie.s. 

Where interest rates have dropped, nr wdierp properly has lost its utility, a tenant’s 
ability to adjust for these changes is less flexible than an owner's. The tenant’s aetion 
is limited to dealing with the landlord or subletting if that right is available, while the 
owner can rent to others nr sell in the open market. 

Where existing debt provisions, or the company’s existing financial condition make 
further debt financing difficult or impossible, a sale and lease-back may furnish an 
alternative source of working capital. 

Where there has been major appreciation or depipciation in property values, a sale 
and leaseback may provide tax benefits in addition to working capital. These tax 
benefits must be carefully weighed against the present and prospective values of thi' 
property rights surrendered to achieve them. 

It is difficult to reduce the problem of buy-versus-Iease to a formula because of 
the wide variety of leasing plans offered by various equipment manufacturers and 
financial agencies which mu.'^Jt be compared to the different purchase arrangements, 
including installment i)lans, by which the equipment may be bought. Further 
complicating the computations are a number of variable factors such as the differ- 
ent methods of depreciation which might be used if the asset were purchased, thi‘ 
future course of income tax rates, the rapidity of technological advances in the 
field, and the market value of the equipment at the termination of the lease. Trey- 
nor and Vancil (Machine Tool Leasing) have approached these problems by 
constructing tables for each of the various leasing programs and have reduced 
some of the variable factors to constants by making certain assumptions. 

A number of writers on the subject, including Treynor and Vancil (Machine 
Tool Leasing), Anthony and Schwartz (Office Equipment: Buy or Rent?), and 
Keller (Management Accounting for Profit Control) stress a factor that appears 
to be omitted in some methods of computation, namely, the desired earnings rate 
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on the capital involved. This rate should be evaluated in the light of the risks 
associated with the investment. 

lease-or-buy studies. The problem of owning or leasing salesmen’s 
automobiles is frequently encountered. The Controllership Foundation analysis 
phown in Fig. 3 does not consider a possible alternative of salesmen owning their 
own cars but concerns itself with an appraisal of own-or-lease company cars. In 
this rase the advantage seems to be in favor of owning, by the small margin of 
,womc J9,000 for a six-year period. The fartors used in developing this report 
(Controllership Foundation Report No. fi, Management Planning and Control) 
were: 

1. Make and model were identical in both cases. 

2. Bocau.se of variations in territorial mileage and/or road conditions, it was 
estimated that 16 company-owned aiitomohilr.s would be traded every 2 years 
and the balance, or 55, would be traded every 3 yeaiH. 

3. Operating costa of owned equipment were baaed on company-administered pro- 
gram with costa on an allowance basis. Past company experience and data 
secured from other sources, including other intiusiry experience, formed the 
basis of setting these figures. 

4. Leasing Company X agreed to replace cars every year nr at a stated number 
of miles, whichever came first. This policy woulrl reduce maintenance costs to a 
minimum and would practically eliminate consideration of battery and tire 
replacement. 

5. Operating cost.s of leased equipment administered by the company under a 
standard allowance plan by a national service organization for this purpose. 

6. A six-year period ha.s been used in the study because of the variations in 
replacement cycles. Tlie comparison can be con.sidereil to repeat itself every six 
years. 

7. Under “Cost to Own,” original purchase and all replacement costs have a 
100/r; aftei'-tax effect on laush. Tax credits on depreciation and losses from 
sales of used curs have a 52*^ after-tax effect on cash. Expenses have a 4H'/o 
/ifter-tax effect on cash. 

8. Under ‘‘Co.^’t to Lease,” all transactions have a 48'/f after-tax effect on ca.sh. 

9. 'Fhe total cash advantage of owning versus leasing was le.^s than S9,000 for the 
.si.\-year period and represented less than 2% on the investment, based on rli.«- 
counted cash flow method of analysis. 

Advantages of Leasing. The advantages to the lessee of leasing have been 
summarized by Gricsinger (Harvard Business Review, vol. 33) and include the 
following: 

1. The lease jirovide.s rash-flow advantage.s for those companies that can u.«e 
aililitional working capital for profitable alternative investment. This cash fl[)w 
may be .superior to other financing melhod.s. 

2. The total dollar-financing cost of the lease is high, but profits on (he freeil 
capital may far outweigh the additional expem^'e. 

3. Ownership of an asset may not necessarily be an advantage. 

4. lieasing does not save taxe.s — it po^stjionns them. 

5. Some companies classifieil us good credit risks use leasing as a supplement to 
banking credit or to overcome jiresumeri disadvantages in bank borrowing. 

6. The depreciation provisions of the current tax law provide improved ca.sh-flow 
advantage, but even so, le, using may be more benefirial than piircha.sing. 

In addition, several writer.'? have pointed out that leasing permits the lessee to 
avoid the risk of technological obsolescence and that leasing may accelerate the 
replacement of older, inefficient machines. 
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COST TO LEASE — COMPANY X 

Year 

Item 

Amount 

Item 

Amount 

0 

Purchase 71 cars @ 11,700 each 

[S120,70Ol 




0 

Title fee — 71 pars @ 52 each 

[ 

6B] 




0 

License fee — 71 cars @ 110 each 

[ 

341] 




1 

Tax credit on added deprecia- 







tion of 56,035 


3,13B 

Coat to lease 71 cars 

[$ IB, Oil] 

1 

Administrative cost — 71 cars 



Administrative cost — 



(5. $22 each 

[ 

750] 

71 cars @ $16 each 

[ 

545] 

1 

Operating post 

I 

13.512] 

Operating cost 

[ 

9,321] 

1 

Insiirancp 

1 

3,203] 

Insurance 

[ 

3,2031 

2 

Lippnsp fep 

1 

3411 

Cost to lease 71 cars 

[ 

18,011] 

2 

Administrative post 

1 

760] 

Administrative cost 

[ 

545] 

2 

Tax fTPilit on arlried [lei)r(M'iiitinn 


3,138 

Operating cost 

1 

9,321] 

2 

Tax pi’pdit on loss of $600 per 



Insurance 

[ 

3.203] 


par fnr 16 cars 


4,992 




2 

Cost'of replacing 16 cars 






5775 carh 

1 

12,400] 




2 

Title fee — 16 pars 

r 

15] 




2 

Operating cost 

[ 

13,5121 




2 

Insuranre 

1 

3.203] 




3 

License fee 

r 

3411 

Cost tn lease 71 cars 

[ 

18,0111 

3 

Administrative post 

1 

750] 

Administrative cost 

r 

5451 

3 

Tux credit on added depreciation 

3,138 

Operating cost 

r 

0,3211 

3 

3 

Tax credit nn loss nf $745 ]U'r 
car fnr 55 cars 

Cost of replacing 55 cars 


21.307 

Insuranre 

[ 

3,203] 


51,000 each 

1 

55,000j 




3 

Title fee — 55 cars 

[ 

53] 




3 

Operating cost 

i 

13,512] 




3 

Insurance 

[ 

3,203] 




4 

Lie ['lisp fee 

1 

3411 

Cost tn lease 71 pars 

[ 

18,0111 

4 

Adiiiinisir.itivp enst 

1 

7501 

Administrative cost 

[ 

5451 

4 

Tax cTf'dit on a[Ide<l depreciation 

3,138 

Operating post 

[ 

9.321] 

4 

Tax credit nn loss of $600 ppr 



Insuranre 

r 

3,203] 


car fnr 16 cars 


4,992 



4 

Cost nf replacing 16 cars 







frr' $775 f'acll 

1 

12.4001 




4 

Title fee — 16 cars 

r 

151 




4 

Operating cost 

1 

13.5121 




4 

Insurance 

[ 

3.2031 




5 

License fee 

r 

3411 

Cost to lease 71 pars 

r 

18,0111 

5 

Adininislrativr cost 

r 

7501 

Administrative post 

1 

5451 

5 

Tax credit on added depreciation 

3.138 

Operating po.«t 

r 

9,3211 

5 

Op era Ling rost 

[ 

13.512) 

Insurance 

[ 

3,203] 

5 

Insurance 

r 

3,2031 




6 

Ijicen,>e fee 

r 

.3411 

Cost to lease 71 cars 

r 

18,011] 

6 

Arlininislrative coat 

L 

7501 

Administrative cost 

[ 

545] 

6 

Tax cri'flit nn arliled ileprpciatinn 

3,138 

Operating co.st 

r 

9,3211 

6 

Tax cii’dit nn Inss nf $600 per 



Insurance 

r 

3,2031 


car fnr 16 cars 


1,9,12 




6 

Present value of nr cash re- 







[■eived fnr 16 twn-vear-nld 







c:li> (n $1)25 each 


14.800 




6 

Tax credit nn loss nf $745 per 







car fnr 65 i*ars 


21,307 




6 

Present viilup of or cash re- 







reived for 55 three-year-old 
cars (Tt $70 eaeli 


38.500 




6 

Operating cost 

1 

13,5121 




6 

Insurance 

I 

3,2031 





Six Year Total 

[$177.7681 


[1186,4801 

1 Brarketert Fipurps — Charep to Cash. 






Unhrarkptcd Figures — Crpilit to Cash. 






Fig. 3. After-tax cash effect of owning 

VB. leasing automobiles. 
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pisadvantagcB of Leasing. Kuenhold (NAA Bulletin, vol. 39) lists the disad- 
vantages to the lessee of leasing as: 

1. The cost of leasing may be too high. Rates are set to provide a manufacturer 
with his normal profit in addition to a reasonable return for the use of capital 
supplied. 

2. There are certain prerogatives of ownership which must be surrendered when 
leasing. If a company desires to have complete freedom to relocate, alter, niort- 
giige, or sell its equipment at any time, acquiring machinery which legally 
belongs to someone else may impose severe restrictions on the operalion. 

3 Tax uncertainties involved, . . . particularly if a purchase ciilion is conLem- 
plated, provide certain pitfalls which could ultimately wipe out the anticipated 
gains to be achieved through leasing. If either the terms of the lease or the 
implied intentions of the parties is susceptible to interpretation as a conditional 
sales contract, the tax deductible feature of rental payments could be lost 

To these disadvantages may be added Keller’s point (Mainagement Accounting 
for Profit Control) that 'Turchase of equipment usually permits selection from a 
wider field of makes and types than is offered for lease.” 

POSITION OF THE LESSOR-SELLER. The preponderance of attention 
111 the current literature on leasing is on the problems of the user of equipment who 
iiuiht choose between buying and leasing. This is not surprising in view of the fart 
that the users of equipment and buildings greatly outnumbei the producers. The 
user of equipment has a problem in cost analysis, and the discussion in this section 
therefore is from the user’s standpoint. Obviously the builder of equipment and 
of buildings also must weigh the advantages to him of leasing versus the various 
methods of selling, which is primarily a problem of distribution. 
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USE OF FORMULAS. Because of the many varuibles involved in the deci- 
sion regarding economic-lot size, it becomes necessary to use mathematical 
formulas to arrive at a quantitative answer. Tabular anrl graphical methods have 
also lieen used. Whatever the method — formula, grai)h, table — it must be stressed 
that these are merely tools for measuring the effect of a number of variables such 
as interest, risk, depreciation, obsolescence, and storage. The heart of the problem 
H how to supply effective quantitative values for these variables. 

Norton Formula. The Norton formula has been widely used in determining 
economic-lot size. It can be expressed as follows: 


wlicrc 


„ _ + /)C + 2A{I - U/P)l 

^ L 2A^r/ J 

Q = lol size. 

iS = total preparation cost per lot (dollars), including cost of preparing 
manufacturing ordor-s, cost of setting up machines, and any other 
similar costs which are independent of the number of pieces in the lot. 
P = pieces made per day. 

U — pieces used per day. 

N = days worked per vear. 

C = material, direct labor, and overhead per piece (dollars). 

A = cost of Storing one piece for one year (dollars). 

B — taxes, insurance, etc., percentage per year on inventory. 

I = desired return on capital, percentage per year. 
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Simplified Formula. A simplified version of this formula is expressed by Bow- 
man and Fetter (Analysis for Production Management) as 

„ _ /27J3 

Q \ j 

The symbols used are: 

R = units per year. 

S = cost per setup. 

1 = cost per piece per year. 

If we assigned value of 10,000 units for R, $18 for S, and $0.12 for 7, the 
economic-lot size would be calculated as follows: 

Q = ~ " Vpoowo = 1,000 V3 = 1,732 unite 

Assumptions. As Clark and Ritchie (NAA Bulletin, vol. 34) observe, “Mathe- 
matically precise answers should not cloud the fact that they are no better than 
the assumptions used in arriving at them.'* They list the four principal assump- 
tions in formulas of the type used here as follows: 

1. Storage coats are truly variable, both as to space and time. 

2. Manufacturing techniipips remain the same no matter what the lot size througli- 
out the range of lot sizes studied. 

3. Costs are not reduced in larger lots because of an increase in operator skill. 

4. Withdrawals from inventory are commonly assumed to be on a straight-linc 
basis. 

It is obvious that these assumptions may not always apply. Further, the use oi 
the preceding formulas requires careful cost determinations which in some case.-’ 
will be no easy task. Heiser (Budgeting — Principles and Practice) points out: 

. . . where many products are manufactured, it may not be practical to apjily 1hi 
formula separately to each one, particularly where the cost factors are .subjert Id 
changes over a period of time. Consequently, determinations of this Ij'^pe may h[i\ i- 
to be (1) somewhat generalized, (2) made for families of products rather than iiuli- 
vidual products, and (3) constantly reviewed. 

It should bp noted that more complex models can be built to take into accouiil 
any additional variables affecting cconomic-lot size. Operations research analyst.- 
have done extensive work in this area. Bowman and Fetter (Analysis for Produc- 
tion Management) suggest that: 


It is probably well to point out here that small diffcreiues m the probleins call for 
small differences in the models. Likewise, large differences in the problems call for 


(a) Lot size 

(.b) Number of setups, 10,000 (a) . . . 

(c) Maximum inventory 

(d) Average inventory, V 2 (e) 

.. 500 

20 

500 

250 

1,000 

10 

1,000 

500 

2,000 

5 

2,000 

1,000 

5,000 

2 

5,000 

2,500 

10,000 

1 

10,000 

5,000 

(e) Setup cost, $18 (b) 

. . S360 

S180 

$ 90 

S 36 

S 15 

(f) Carrying cost, SO. 12 (d) 

. . $ 30 

S 60 

S120 

5300 

S600 

(a) Total coat (e) -h (f) 

. . S390 

S240 

S210 

5336 

1618 


Fig. 4. Tabular analysis of economic-lot size. 
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large differences in the models. The important job is to build a model to fit the 
problem, not to memorize one that has already been built. 

tabular and graphical presentation. Using certain basic 

information, the economic-lot size can be computed by setting up a table as 
Bowman and Fetter show in Fig. 4. The graph shown by Bowman and Fetter in 
Fig. 0 reflects the same information and has the advantage of showing clearly 
the behavior of costs relative to quantity manufacture. 



Fig. 5. Graphical presentation of economic-lot size to manufacture. 


Product Pricing 

ACCOUNTANT'S ROLE IN PRICING. The NAA Committee on Re- 
search (NAA Research Series No. 24, NAA Bulletin, vol. 34) states: 

Pricing is a profit-planning problem in which management searrhrs out the alter- 
natives and compares them one against another in order to choose the one which 
promises to be most advantageous In this piocess, the acrountanl has an important 
part to play in assisting management to evaluate the profit consequences of the 
various alternatives. This function ia performed by determining anticipated cost to 
make and sell the company’s products and the profit which can be expected at pro- 
posed selling prices. 

The NAA Committee on Research states that its field study of 55 companies 
indicates that a good cost-accounting system is essential to good pricing. The 
Committee says it is evident that different functional groups must work together 
as a team in pricing a company’s products and that the accountant is an important 
member of the team. The field study shows that usually the accounting depart- 
ment supplies the following types of information to be used in pricing studies : 

1. Detailed casta of the individual products. 

2. Anticipated profit, computed on a unit basis and compared with the standard 
objective established by company policy. 

3. Historical reports of profits realized (usually the commodity profit and loss 
statements) to serve as a check on the effectiveness of pricing policy and 
practices. 
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The auccefis or failure of an enterprise often hinges on the ability of its manager^ 
to set the right prices for goods and services. The accountant plays a strategic 
role in determining the prices set by a company. In completing his mission in the 
pricing processi the accountant should: 

1. Recognize the limitations of traditional cost analyses when applied to pricing 

2. Design the particular coat analysis suitable for the pricing situation. 

3. Be aware of the nature of the demand side of the problem and the competitive 
environment as significant elements playing on price decisions. 

RELATIONSHIP BETWEEN COST AND PRICE. Hartogensis (NAA 
Bulletin, vol. 39) expresses the difficulties of pricing in the statement that: 

Pricing is a most complicated art but interesting because of its many ramifications and 
its vital importance. In this field, the difference between well-developed theories and 
practical, successful application is very wide. In few cases do mathematical formulas 
for setting prices prove satisfactory. Moreover, except in central security and com- 
modity markets, the conditions and data which should provide a guide to sound 
pricing are vague or are not entirely ascertainable. It is pretty much a game of 
blindrnan’s buff. 

Grocr (Harvard Business Review, vol. 30), after describing price making as “a 
difliriilt and delicate operation"’ requiring knowledge of economics, an under- 
standing of markets, a familiarity with distribution techniques, and a grasp of the 
relevant cost facts,” stresses that knowledge of the interrelations between cost and 
price and their effect on volume is basic to an understanding of prices. Greer goes 
on to say: 

Costs do influence prices, but seldom control them (in the sense of exercising the 
final, exclusive dominance over their precise level and variation). Prices do mfluencr 
costs but cannot regulate them (in the sense of forcing adjustments of specific 
amounts in any ])articul.'ir component). Both costs and prices influence the volume 
□f goods that will be produced and distributed, and it may be volume that is affected 
when the cost-price rclaU unship changes. 

This can be put in still another way. Under conditions of economic stress requir- 
ing forced sale, cost is not relevant. Where goods are produced under conditions of 
reimbursed cost phis a fee or profit, cost is most significant. The practical day- 
to-day pricing problem lies somewhere in between these two extremes, and cost 
plays a varying role. 

SIGNIFICANCE AND CHARACTERISTICS OF COST. The field 
study reported in NAA Research Series No. 24 (NAA Bulletin, vol. 34) indicates 
that cost is generally the starting point in pricing products. This research report 
recognizes that the concepts of cost most suitable for pricing purposes differ from 
the concepts used for cost control and financial reporting. The report sets forth 
the characteristics desired of costs used for pricing, as follows: 

1. Cost should be stated in terms of product units. 

2. Manufacturing and nonmanufacturing costs are equally important in pricing 
and both should be assigned to products, to obtain a complete unit cost to make 
and sell. 

3. Current or anticipated costs are wanted for pricing because pricing decisions 
deal with sales to be made in the future. Historical costs and standard costs arc 
significant only insofar as they provide a guide to current or future costs. When 
costs of materials, labor, facilities, and services change, costa previously recorded 
in the books may need to be restated in dollars having the same purchasing 
power as the dollars in which selling prices are being quoted. 
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It is well to observe that while characteristics of cost can be delineated, the use 
of cost for pricing involves a high order of ^elativit 3 ^ Greer (Harvard Business 
Review, vol. 30) observes: 

The "cost” of a product is not some single precisely calculable figure. Cost is a com- 
posite of numerous elements — some direct and some imputed, some fixed and some 
variable, some provable and some theoretical. No two cost-finding procedures arc 
identical, and no one procedure will produce continuously identical results. Thus cost 
finding for pricing purposes is necessarily the assemblage of a variety of cost fads, 
which can be combined in a variety of waj's to prodiuT a variety of answers. The 
price maker can use them only as a guide and a point of reference. In constructing 
ins price list, he will apply cost facts more or less consiienliously according to his 
j)hilosophy and his circumstances. 

PRICES BASED ON TOTAL UNIT COST. Howard (Marketing Man- 
agement) observes that when executives responsible for pricing are asked how they 
.•^et i)rircs, the answer is, ^They are based on co.sts.” Dean (NAA 1041) Conference 
Proceedings) reports that several surveys indicate that the most common method 
of setting i)rices in many industries is to add a “fair” profit to cost. The costs used 
may be historical costs for the last available period, estimati d costs, or standard 
costs. The “fair^^ profit used here is generally a fixed percentage markup which 
varies from firm to firm. 

Cost and Pricing Forms. Illustrations of the kind of information furnished in 
connection with pricing based on total unit co.st are shown in Figs. 6 and 7, Kelley 
(NAA Bulletin, vol. 38) presents Fig. 6 which is employetl by the Adhesive and 
Coating Division of Minnesota Mining and Manufacturing Company and is used 
daily in pricing new products or repricing current i)roducts. In Fig. 7 Ottman 
(NAA Bulletin, vol. 31 ) illustrates full standard cost enii)loypd in pricing products, 
The prime overhead refers to variable overhead, and the secondary overhead is 
equivalent to fixed overhead. Ottman explains the standard markup by prod- 
ucts as follows: 

Market research and statistics staff, in collaboration with (he sales staff, studies the 
jiroducts with the ubj relive of establishing standard markup (profit percentages) to 
apply on manufactured product (standard factory cost exclusive of extra niaterials 
but inclusive of standard selling anrl ailministrative expense). These standard markup 
percentages are established by pruducl grouping and arc calculated tn yield the com- 
pany an adequate profit return from operations at normal capacity and with normal 
liroduct (sales) mix. 

It is well to add that the '‘Standard Pricing Ba.«e’' (Fig. 7) serves as a guide 
for pricing and also a.s a basis for measuring variance lietween standard or planned 
jirofit and actual profit. 

Conversion Cost Pricing. A variation of the a])proach just described is 
referred to as the conversion cost principle of pricing. This is described by Heath 
(NAA Bulletin, vol. 31) as a method whereby a specific rate to cover profit and 
general selling and administrative expense is applied to the total of direct labor 
and overhead. The justification for this method is that profits should be related to 
the services performed in the conversion of goods (frequently called "value 
added") rather than total cost. 

Manufacturing Overhead and Total Unit Cost. It will be noted that manu- 
facturing overhead, fixed and variable, i^^ included in post in the following illustra- 
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tions (Figs. 6 and 7). The amount of factory overhead applied to a product 
results from an assumption of a level of factory utilization or capacity and an 
application of cost to the product. The difficult task is in determining the so-called 
normal volume which is the basis for deriving unit overhead cost. 


PRODUCT COST AND PRICING SHEET 
Manufacturing Plant 


Raw Materials 

Labor 

Burden 

Subtotal . . 

Refilling Waste 

Total Bulk Cost 

Container Size Drum 5 Gallon 1 Gallon Quart Pint Other 

Bulk Coat 

Packaging Increment . . . 

Factory Supply Waste . . 

Refilling Labor & Burden 

Total Factory Cost . 

Selling 

Administrative 

Laboratory 

Cash Discount 

Total Coat 

Suggested Selling Price . . 

Profit 

Percent Profit 

Price Approval: General Manager General Sales Manager 


Fig. 6. Form for computing product cost and price. 

Keller (Management Aceounting for Profit Control) attacks thi? task with a 
full Liwareness of the problems involved in determining values for such items as 
major maintenance details and depreciation (straight line versus declining balance, 
or variations of this latter method) . He concludes that ; 

In general I he dollars of factory expense which should be unitized in the costs to be 
used in setting sales prices will be those which should be incurred on the average in 
each year at normal volume with effective cost contiol. There are exceptions which 
arise when unusual conditions make it possible to recover more expense m sales piicet*. 
When sales levels require capacity operation, more overtinie and other expenses are 
incurred than when production is at normal volume. If (he demand is expected to 
continue for a long period, and there would be no adverse long-ianze -efTei l on rela- 
tions with customers, these higher expenses should be reenvered in the sales jirices. 


Product 

Exp. Reference 
Statement Date 
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Fig. 7. Standard cast and pricing sheet. 
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In a recent report on pricing in the automobiJe industry, Cordtz (Wall Street 
Journal; vol. 152) states that in the 1920 s General Motors executives developed a 
concept of standard volume as a basis for the allocation of costs which has been 
used by nearly all their companies ever since. The company builds plant capacity 
large enough to handle its forecast of its own share of the market over a long 
jirriod, as well as the added volume of peak years in the same cycle. Costs are 
allocated and prices figured on the basis of the standard volume, whii-h is a 
percentage of the plant capacity. Cordtz observes that: 

Standard volume really amounts to the number of cars over which all cosLs sliall 1)»' 
.spread for the purpose of r.stimated per-car costs and thus determining pei-car ])ric( s 
Pcciiusp all costs — the value of unused plant and equipment as well a.s that being used 
— must be charged to standard volume, the per-car costs also include the cnsl of idlr 
capacity. 

Evaluation of Total Unit Cost Pricing. Recognizing the wide u.<c of total 
unit co.st pricing, Dean (NAA 1949 Conference Proceedings) has attempted tn 
ascertain how it is .i\i.stificd by users of this method. He conclude.s that: 

1. It provifles a pricing ideal which may or may not be attained. 

2. It permits a close approximation of the cla.ssical "just price,” ba.^'cd on n “fan 
profit margin” after all co.sts are covered. 

3. It is the logical way to maximize profits in the long run. 

4. It is sometimes the safe.st course in pricing, especially for large firms where 
prices arc pivotal and profits conspicuous. 

Dean goes on to .stress the inadenuacies of total unit cost pricing as follows: 

1. It ignores demand. 

2. It tails to reflect competition adequately. 

3. The costs usually erniiloyed convey a degree of precision which i.s not real 
because of the arbitrary nature of allocation of common cDst,s\ 

4. It IS based on a concept of co.st that is frequently not relevant to the i)ricing 
decision. Pricing .should be based on future costs, not current or pa.st costs, 
and in many pricing deci.sions only incremental raists are relevant. 

PRICING FOR RETURN ON CAPITAL EMPLOYED. Thi.s method i> 
hardly a new one, for Dean (Managerial Economics) rejiort.s that it was emplnyeil 
by General Motors as far back as 1924. A recent report (Wall Street Journ.il. 
vol. 152) sugge.sts that this method is employed generally in the automobile in- 
dustry. 

E.^tabli.shing iirices ba-^-ed on return from capital emplojTd can be looked upon 
as a variant of the total unit cost method. Once a total unit cost is iletermined, 
the desired return on capital or assets employed is the key to develojiing thi' 
markup of cost to arrive at a sales price. The growing use of return on capital 
employed, as a basis for measurement and control of managerial performance in 
flecentralized operations, would suggest that this method should be employed in 
ilevelojiing markups. 

Unit Sales Price Formula. Keller (Management Accounting for Profit Con- 
trol) suggests the following formula for calculating unit .sales prices using this 
method : 


Net unit price 


(C + RF)/V 
l-EW 
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The symbols indicate the following: 

= total of factory cost, selling, and administrative expense. 

= percentage return desired on capital employed. 
f — fixed portions of capital employed, e.g , property, plant, and equipment, 
ir = variable capital employed, expressed as percentage of sales volume. 
y = annual sales in units. 

Keller illustrates the use of the formula as follows: Assuming that C = $100,000, 
/j* = lo%, F = $20,000, W = 30%, and V — 200,000, the unit sales price would 

lie: 

($100,000 + 0.15 X $20,0001/200,000 0.515 

1 - 0.16 X 0.30 - 0.955 " “ 


The proof follows : 


Sales 200,000 @ 0.539267 $107,853.40 

Cost 100,000.00 


Profit $ 7.S.)3 40 


Capital Employed: 

Variable, 307^ of $107,853.40 S 32.356.02 

Fixed 20,000.00 


$ 52,356.02 


157r return on capital employed $ 7,853.40 

Steps in Pricing. This approach can be refined as suggested by Chiuminatto 
iXAA Bulletin, vol. 30). The determination of the percentage to be applied to 
unit c()>t to yielil tlu' iirice Avhicli iirovides the desired rate of return involves the 
availability of information on: 

1. Product.s lo be iiiauiifactured. 

2. Nornijil rale of ojieratioii. 

3. Standard \ oluiiie. 

4. Plant cajiacity. 

Assuming that information is available regarding proilucts and volume, a stand- 
ard cost for 100,000 units of a given product could be developeil as follows: 


Haw materials $125,000 

Dirpi’t labor 200,000 


Overhead: 

Fixed $100,000 

Semi-variable 50,000 

Variable 25,000 


Manufacturing cost 


175,000 

$500,000 


Manufacluring cost per unit 

Selling, administrative, and financial expenses: 

Fixed $ 85,000 

Semi-variable 49,700 

Variable 85,000 

Commercial expenses 8219,700 

Commercial co.^t per unit $2.20 
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Determination of Fixed Assets Required. The next step involves determin- 
ing the assets associated with the production and sale of 100,000 units of the prod- 
uct. If the value of fixed assets necessary to produce these units is calculated at 
$500,000, the following table of relationships can be worked out: 




Normal 

Capital Requirements 


Relation- 

Turnover 

in Relation to: 


ship 

Figure 

Sales 

Factory Cost 

Cash 

Sal es 

20 times 

.05 

— 

Accounts receivable 

Sales 

25 times 

.04 

— 

Raw materials 

Cost 

12 times 

— 

.0833 

Finished goods 

Cost 

12 times 

— 

.0833 

Total working capital 



.09 

.1666 

Fixed investment 




1.0000 

Total capital employed .... 



.09 

1.1666 


The final factor required to determine a price which would return a desired 
19% on investment can now be derived: 



Ratio to 
Sales 

Ratio to 
Factory Cost 

Working capital 

Fixed investment 

.0900 

.1006 

1.0000 

Total investment 

.0900 

1 1666 

*Add return of 19% 

Add allowance for comiiiercial cost 

0171 

.2600 

2216 

Gross margin needed over and above 
factory coal 

.2771 

.2210 


♦ (0.1'J X 0.09 = 0.0171. 0.19 X 1.1666 = 0.2216) 

The formula then becomes: 


1 + 0 2216 
1 - 0.2771 


= 1.6900 


In order to obtain a 1!)% return on iiivestiiient, the selling price mu.-t be l.tid 
times the cost of production, or $5.00 X 1.09 = $8.45. 

The jiroof can be developed as follows: 


Stanrlaril number of units 100,000 

Desired selling jiriue $8.4.") 

Resulting ner sales $845,000 

Less: 8taniiard cost of sales $500,000 

Commercial cost ($2.20/18.45 = 26% of sales) . 219,700 719,700 

Net profit 8125.300 

Cash and iTceivnbles (0.09 of sales) $ 76.050 

Inventories (0.0986 of sales) 83,317 

Fixed assets 10.5917 of sales) 500,000 


$659,367 


19% return 


$125,300 
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marginal income approach to pricing. The use of total 

unit costing in short-run pricing has been criticized. NAA Research Series No. 
24 (NAA Bulletin, vol. 34) states: 

Product coats based upon normal volume and normal mix of facilities do not pro- 
vide a direct answer to questions which arise in shorVrange pricing because the point 
at issue is how costs will be changed by differing volumes and mixes. 

Thus, a unit product cost figure based upon normal volume ceases to be a helpful 
fliiidn in pricing when the decision facing management calls for an answer to ques- 
liuns such as “How much will it cast to produce and sell an additional block of 
unit''?’’ and, ‘‘What will this specific order add to the company’s ovcr-all profits?’' 

To answer these questions and many others the NAA Committee on Research 
rccoinmends the use of variable cost and marginal income as a basis for pricing 
decisions. A rather extended study of the application of the marginal income 
approach to pricing has been developed by Bcrgfeld, Earley, and Knobloch 
(Pricing for Profit and Growth). The position taken is that; 

The underlying principle of this P/V analysis (profit-volume analysis) is that the 
iiupslion, “Shall we raise or lower our prices?”, is rephrased to, “What will happen, on 
i)iilance, to our profits if wc raise or lower particular prices?” 

The logic of our position becomes clear when it is recognized that all managerial 
planning is forward-looking. It should deal solely with anticipated and therefore 
cslimated revenues, expenses, and capital outlays. All past outlays are historical and 
unchangeable — inescapable “sunk costs” — however they may be “costed’' for financial 
iiiTounling purposes, as for valuing inventories or disiributing profit through time. 

Basis for Acceptance or Rejection of Order. The method is illustrated by 
Bergfcld, Earley, and Knobloch in a situation involving the acceptance or rejec- 
tion of an order under conditions of availability of manufacturing capacity. It is 
assumed that the company has been offered an order from "White" chain store for 
10,000 motors at $100 each. The motor has a variable cost of 100 and will involve 
an outlay of $60,000 for setup, jigs, and dies. The latter cost is called a "Sper’fir 
Programmed Cost,” an expenditure to increase revenue or decrease cost in some 
^l)ecif]c sectors of an enterprise. At the same time the "Blue” chain wishes In 
place an order for S,000 motors at $110 each; variable costs are estimated at $08 
each, and Specific Programmed Costs at $50,000. Which order should the com- 
pany accept? The calculations can be developed in the following way: 




White Order 

Blue Order 

1. 

Volume 

10,000 

8,000 

2. 

Price 

1100 

1110 

.1. 

Added revenue, (1) X (2) 

11,000,000 

S§BO.OOO 

4. 

Unit variable cost 

5 60 

$ 68 


Added variable cost, (4) X (1) 

S 000,000 

$544,000 

6. 

Added P/V income, (3) — (5) 

400.000 

336,000 

7. 

Specific programmed costs 

60,000 

50,000 

R. 

Added profit-contribution, (6) — (7) 

340,000 

286,000 

9. 

Unit P/V contribution, (6)-h(1) 

$40.00 

$42.00 

10. 

P/V ratio. (6) (3) 

40% 

38% 


The White contract is the more profitalde because of its higher P/V ratio and 
larger volume resulting in the addition of $54,000 more in profit than the Blue 
order. In the graphic presentation of Fig. 8, Bergfcld, Earley, and Knobloch show 
the same case in the frequently employed profit chart, or P/V chart. 
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SALES VOLUME 

(IN THOUSANDS OF DOLLARSl 

Fig. B. Profit chart indicating more profitable order to accept. 
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Basis for Raising or Lowering Prices. The marginal approach is suggested 
bv the same authors in decisions relative to raising or lowering prevailing prices. 
In the following illustration, two suggestions are submitted: one involving a 10% 
reduction in price to yield an increase in volume to 7.900 units from a current 
6,600, the other urging an increase in price of 10% associated with a decrease in 
v’^olume to 5,700 units. The details may be presented as follows: 




Increase 

Decrease 



Volume — 

Volume — 


Present 

Decrease 

Increase 


Sales 

Prices 10 % 

Prices 10% 

1. Volume 

6.600 

7.000 

5,700 

2. Prire 

tl.OOO 

S 000 

$1,100 

3. Gross revenue, (1) X (2) 

$6,600,000 

.$7,110,000 

$6,270,000 

4 Unit variable cost 

S 500 

S 500 

$ 500 

5 . Total viirialile cost, (4) X (1) 

$3,300,000 

$3,050,000 

$2,850,000 

6. P/V increase, (3) — (5) 

3,300,000 

3.160.000 

3.420.000 

* 7 . Constant and programiiied cost.-^ . 

3.000.000 

3,000,000 

3.000,000 

8 Profit contribution, (6) — (7) ... 

300.000 

160,000 

420.000 

9. Unit P/V ratio, (6) ^ (1) 

.$500 

$400 

$600 

10. P/V ratio, (6) (3) 

50'>! 

44.4”/, 

54.5^/r 


* Constant costs are fixed costs associated with this division’s operations. 


The analyses suggest that the greatest profit improvement would be yielded 
by raising the jirice, jirovidcd of course that careful market analysis indicates the 
iikelihoofl of sale at the level suggested. 

Utility of Marginal Approach. The marginal, or P/V, a])])roach is suggested 
by Bergfeld, Earley, and Knnbloch, a.^ a general jiricing tool for both long- and 
“linrt-run situations. This would include que.vtions on: 

1. Raising nr low'ering prices. 

2. Pricing new products. 

3. Pi 'icing different classes of customers. 

4. OvLM-all pricing for long-run profit anil Riowlli. 

nergfeld, Earley, and Knnbloch urge this extended use ol the marginal approach 
in rnnsidering the argument that their iricrenieiilal costing could produce a danger- 
ous pattern of prices among ])rorlurts, while allocated costing ensures ag.iinst this. 
They state that the issue of which costing system is better from the^c standpoints 
can be resolved into several questions: 

Will allocatnci nr incrr’inpntal costing betliT mcasuri' tlu' cn^l.^ youi' iiotcntial coni- 
)>ctitors would face if they were to turn to prodiiring yniir iirodiicl.s? Which morn 
accurately reflects future as distinct from present cost levels anrl I'O.^l relationships? 
Will a jiolicy of rather rigid and uniform priring, such as full-cosi iiig brings about, be 
more or less discouraging to potential competitors than a pnliiy that tend.s to make 
your prices niDrc differentiated and more flexible through time? 

They argue that their system is distinctly more effective because ol two emerging 
characteristics of modern business: (1) the increasing prevalence of multi-product 
(and multi-process and multi-market) concerns, and (2) the dominant force of 
innovation in business. They conclude that “Full costing has been left behind by 
these new features of modern industry.” 
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NAA Research Series No. 24 (NAA Bulletin, vol. 34) suggests restricting the 
application of the marginal approach to short-run price situations such as: 

1. Evaluating proposals for change in selling price or terms of sale. 

2. Segmenting the market to gain advantage of different layers of customer 
demand. 

3. Selecting most profitable business when capacity is limited. 

4. Determining price at which to refuse an order. 

The NAA Committee on Research concludes this report on a word of caution : 

Management needs to understand the nature of the costs and inr nnie margins which it 
uses in pricing in order to use the figures as guides in making the most of Dpportunitip.'- 
offered by market conditions. Executives are generally familiar with gross and net 
profit concepts because they have long been widely used. On the other hand, the 
breakdown of costs into fixed and variable categorie.? and the use of marginal income 
rather than gross margin figures has been limited to a few companies until quit^^ 
recently. For this reason, it is necessary for executives who make pricing decisions to 
learn to use the new cost concepts. The accountant, as an expert on costs, should be 
able to take the lead in this process of education. 

COMBINED APPROACH TO PRICING. An ai)prDach to pricing, com- 
bining some elements of marginal and conversion costing, and in turn keying retTirn 
on investment and market conditions, is demonstrated by liushton (Controller, 
vol. 23). The requisites of a desirable pricing practice are listed by him as: 

1. Master iirofit plan. 

2. “Future” product costs specifically developed for pricing. 

3. Target prices aimed at planned return on investment. 

4. Competitive and companion product prices. 

5. Market estimates, market attainment, and promotion. 

6. Elasticity of demand: sales, cost, and price trends. 

7. Customers’ and competitors’ reactions. 

8. The price proposal. 

This outline attempts to catalogue all the factors dealing with price which can 
be evaluated in an effective and expeditious w'ay. It includes co.st, compctiliVL* 
prices, market elasticity of demand, competitor and customer considerations, etc. 
Rushton i)resents the final ])rice deA^elopment summary in Fig. 9. The “Mark-on” 
referred to in the illustration is derived by relating the eapilal employed (fixed 
and current assets) to the desired rate of return of 20% before taxes. 

Rushton explain.^ the use of “direct cost” in Fig. 9 as follows: 

In segregating income and expense between “direct coat” and “direct profit,” the 
aurhor does not advocate the “direct costing” method of accounting but does wish to 
say llmt the method has much to recommend it from an economic and statislical 
jilanning standpoint. 

Total dirert costs (sometiiiies referred to as variable, marginal, or product costs) 
are used instead of cost of goods sold because, first, knowledge is desired of all cost.", 
not only niaiiufac turing but also of administrative, selling, etc., which can be con- 
veniently identifieil with selling a given amount of sales. 

Secnmlly, we shoulrl know the direct profit, the excess of selling price over direct 
cost (or marginal inofit, or contribution profit, as some call it) because it represents 
the out-and-out real profit of a company after breaking-even volume has been 
obtained. Why combine fixed costs and profit before tax under direct profit? Be- 
cause there is little, if any, change in rate of direct profit or direct profit per unit 
regardless of the level of production — not considering cost, price, and capacity changes. 
At the unit-product level all that occurs is a switch between the two components, 
namely, fixed cost absorption anil real profits. Therefore it is not enough to say that 
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PRICE DEVELOPMENT SUMMARY 


Producl Line: C Production Center; p Product 1421 









Price 

Salea 

Direct Profit 

HqBSEHH 




Unite 



% 




Preaent 

$3.10 

JDO 

$930 

$510 

55% 

$210 

23% 

20% 

Propoaed 

2. 65 

365 

970 

510 

53 

210 

22 

21 

% Change 

- 15% 

jMMM 

B9 





Unit COit and Target Price 


^□rngai^ 


Competitive 


Mkt. 


Promtion 


Companion 


Con- 

Iveraion 


Preeent Coat 


Future Coat 
Mark-on 


$D. 75 


1DD% 


Total 

Direct 


11.40 


TTzT 

ifeo% 


faroet Pricel so. '$2.00, 




?aTe^ 


$2. 65 


$3.10 


“TTT 

TTW 


Market Eatimate 


Attainment Goal 


1D% 


Unite 

30DD 




Cuatomera' and 


Producta 


P-422 

P-59B 

P-621 


Unit (1950-51 ^15% Demand appears relatively elaatic. Cob, "A* 

Salea (1952-53 —12% not likely to reduce price further. Co. "C'a" 

fully comparable in quality and potency. 


Direct (1950-5Z -D- 

Coat (1953 -11% 


Price 1950-53 -0- 


«CT10N: 

Proposed price adopted 
Effective; 


Comments: 


' and "B" are 
product not 


Fig. 9. Price development summary. 

S250 will be earned in this instance to achieve 20*^ rptiim nii gross o]jeratinK invest- 
ment of $1,250, but rather that the $250 profit plus $250 fixT'il l■Dsl must be earned to 
,u'hip\ e tlip 20%. 

CONTROLLING PRICING DECISIONS. NAA Research Series No. 24 
I NAA Bulletin, vol. 34) lists the fo-llowing as methods currently in use for delegat- 
ing responsibility for pricing decisions in the companies surveyed: 

1 In the smaller companies and in a few larger CDnipiiniPS where (oj) executives 
are the principal owners, the president or some other top exccutivf' (for ex- 
ample, vice president in charge of sales, treasurer, general manager) makes all 
price decisions. 

2. In the larger companies top management (for example, president, board of 
directors, a committee of top executives) eslabh.sh price policies generally and 
approve price lists and quotations on importiint orders. The task of day-to-day 
decisions on prices is delegated to the sales department as long as these deci- 
sions are within the scope of established policies. 

3. Some of the larger companies designate a committee of executives from various 
functional divisions (e.g., sales, manufacturing, accounting, general control) 
which formulates policies and approves price lists and prices on larger orders. 
Current price decisions are delegated to the sales department. 

4 Decentralized companies frequently delegate the entire pricing function to the 
manager of the division. 
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It has been observed that some of the weaknesses in product pricing originate 
in poor organization and procedure. Oxenfeldt (Marketing Series No. 9g, 
AMA) lists the following significant evidences of “soft-spots” in product pricing: 

1. Failure to vest pricing ra«ponsibility in men who are suited by training, 
temperament, and interest for the task. 

2. Failure to allocate a sufficient number of people or sufficient funds to thi‘ 
pricing function. 

3. Failure to assure jicrsons responsible for pricing of the assistance of others U]hiu 
whom they must depend to do their job properly. 

4. Failure to require regular and periodic review of prices to avoid perpetuation 
of mistaken decisions. 

The complexity of the pricing task has led a number of writers to say that it is 
not a one-man activity. Rushton (Controller, vol. 23) expresses this view as 
follows: 

I Pricing! needs the coordination of the cost accountant, industrial engineer, ecoii- 
oinisL, statistician, and marketeer. Also, most agree that the job is, let us say, about 
one-third computation and two-thinls judgment. Nevertheless, the one-thinl com- 
imtation is an essential aid to management in apjilying the two-thirds judgment. 

Intracompany Transfer Accounting 

PROBLEM OF ACCOUNTING FOR TRANSFERS. Traditionally, 
goods moving through a plant from one department to another or from one divi- 
sion to another are valued at accumulated cost to the time of transfer. This ap- 
proach is derived from finaneial aeeouiiting, and its total entity view wherein the 
financial eost is a summation of all costs up to the point when the product is 
ready for sale. 

It is only in recent year>, with the trend toward decentralized organization 
(where caeh division or tirodurt group operates more or less as an autonomous 
unit), that the problem of interdivision or interproduct group-transfer pricing ha> 
become a problem. When each decentralized unit of the organization is deeineil 
a profit center, evaluation of ]ierformance and the needs of ilecisinn making 
require a careful examination of intraeompany pricing policy. The derentraliznl 
unit implies a delegation of authority to the manager of the unit, and the cvaliia- 
(inn of his perforinanta* recniiro an adequate basis fur jiricing goods sold to the 
other units of the same comiiany. 

ADVANTAGES OF INTRACOMPANY PRICING. The advantages of 
the decentralized organization and the related intraeompany transfer policies arc 
noted by Breech (Planning the Future Strategy of Your Bu.«iness, Bursk anil 
Feiin, eds.) as follows: 

Candor Ihp profit center system. ri’\ eiiue control of intracompany sales between vaii- 
oiis divisions of the .same firm gives invaluable guidance in make-or-buy decision- 
jjrovidea a check on supplier prices, and is a u.>eful test of performance. MorenA ii 
lequiring our own producing divisions to sell competitively to the end-product divi- 
sions has contributed enormously to the improved profit position of Ford Muloi 
Company. 

Dean’s observation in more general terms (Harvard Business Review, vol. 33) 
stresses the advantages of decentralization and related competitive intracom- 
pany pricing as follows: 

The modern integrated, multi-product firm functions best if it is made into a sort oi 
miniature of the competitive, free-rnterprise system. The firm should be comprised of 
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independent operating unite that act like economic entities, free to trade outside the 
PDinpany as well as inside. Each such entity or profit center will, in seeking to max- 
imize its own profit, do what will maximize the profits of the entire company, just as 
individual firms in a private-enterprise society, by seeking their selfish advancement, 
generate the high productivity and well-being of a competitive economy. 

definition of terms. NAA Research Series No. 30, Accounting for 
Iiitra-Company Transfers, suggests the following definitions: 

I'hc term ‘inlcrunit transfer” fintracompany transfer] is used to include any movr- 
iiiput of products between divisions, plants, or other organizational units of a single 
rnmpany or between separately incorporatcil companies under common control. 
Products transferred may include materials and partly finished goods to be used in 
subsequent manufacturing processes and finished goods transferred for use or for re- 
sile. Services rendered for another unit are also included. Transactions of the type 
despribed above are, in practice, sometimes called transfers and sometimes called sales. 
The unit value at which goods or S 0 r\ucps are transferred is called the transfer price. 

CRITERIA FOR DEVELOPING TRANSFER PRICES. It may be well 
to look at .^ome suggested criteria before the specific methods employed in pricing 
transfers are examined. Stone (Accounting Review, vol. 31) suggests that: 

An intr a company pricing method must meet several requiremcnli' that reach into the 
MM V heart of the decentralized operation. These requirements must be satisfied if the 
organization is to achieve the management efficiency that is it'^ potential. First in 
imjiortance is that the intracompany pricing method must arrive at a competitive 
]irice. This is basic to the entire structure of decentralization. Profits arc the yard- 
siiik for the measurement of managerial ability. If intracompany prires are not 
natural, that is to say, competitive, this important means of evaluating management 
IS lost. . . . 

Top management must use divisional income statements in arriving at policy deci- 
sions concerning the profitability of divisional ventures. The derision to make or to 
Mibcnntract various component parts of the cnminmy’s end jirodiiet will eerlainly be 
greatly influenced by the ap]iarcnt profit or loss of a division. It is even possible th..1 
ilu- decision to continue or to terminal c operations of a division may depend on the 
"aiiie jirofit or loss showing. Intrarompany pricing may well play a major part in 
showing a profit or a loss for a particular division. Unless top management is to 
Ignore intrarompany statements and go back to rule of thumb decisions in these 
matters, the intracompany pricing s 3 '^stem must be realistic. 

An examination of company policies governing interunit transfers, as re- 
ported in NAA Research Series No. 30, Accounting for Intra-Company Transfers, 
reveals the following: 

1. Internal procurement is expected where the company's products and services are 
Mipprior or equal in tlesign, quality, performance, and prire and when acceptable 
delivery schedules can be met. As long as these conditions are met, the receiving unit 
'u/Ters no loss, and the supplier unit’s profit accrues to the company. Often the receiv- 
ing division gains advantages such os better eontrol over quality, assurance of con- 
Miiiied supply, and prompt delivery. 

If a receiving unit finds that internal sources of supply are not competitive, policy 
■alls for one of the following actions: 

fa) It may purchase from an outside supplier after it has made a reasonable effort 
to bring the internal supplier unit’s quotations and terms into line with those 
available outside. 

(b) It is free to purchase outside but must he prepared to justify its decision. 
Central executives usually review such actions and have an opportunity to take 
action where needed. 
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Normally, the right to buy outside is seldom used because the advantages of integra- 
tion make interunit transfers preferable for both supplying and receiving units. How- 
ever, compani^ interviewed stated that the policy had sometimes been instrumental 
in bringing to light the presence of excessive costs due to obsolete or poorly located 
facilities, inefficient management, lack of volume, or other causes. However, in some 
rases it is customary to split purchases between internal and external suppliers because 
internal capacity is inadequate or because management wishes to have alternative 
>ourrea available. 

2. Transfer prices are expected to bp rompetitive, but internal procurement i^ 
required or necessary because no satisfactory outside source is available. Where com- 
petitive market prices are not profitable to the supplier unit, central executive anil 
staff facilities are utilized to formulate and put into effect a plan for improvement. 

Interunit transfer policies applying to different products often vary according to the 
nature of the product and conditions under which it is manufactured and sold. 

TRANSFER PRICING METHODS. The methods employed in industry 
can be broadly classified as follows: 

1. Prices based on cost or variants of cost (budgeted cost plus profit, cost plus 
base-period profit, cost plus a fixed percentage, standard cost, eir.), 

2. Market prices. 

3. Bargained or negotiated prices. 

COST PRICING BASES. Since there are many significant variants of the 
cost approach to pricing, each will be dealt with separately. 

Actual Manufacturing Cost. This is by far the simplest method and is 
identiral with the traditional method of valuation for inventory purposes. While 
of little worth for the purposes of evaluating performance of decentralized units nr 
making decisions based on profitability of such units, it is u«ed where Ihe respon- 
sibility for profit performance is centralized. 

Standard Cost. The criticisms indicated for transfer at actual manufacturing 
cost also apply to standard costs. It may be well to note the treatment of cost 
variances in this connection as cited in NAA Research Series No. 30, Accountinc; 
for Intra-Company Transfers: 

Where transfers are costed at standard cost, variances from standard cost are usually 
ab.sorbed currently by the supplying division, but in a few cases the amount of vari- 
ance applicable to transferred products is also transferred to the receiving unit. 

Thus in one company cited in NAA Research Series No. 30, inventory is carried at 
identical standard cost by the issuing and receiving plants. The issuing plant 
treats variances from standard cost as a variance recovery, while the receiving 
plant treats them as a variance expense so that changes in cow'sts are reflected in 
only the variance. NAA Research Scries No. 30 explains the effect as follows; 

The effect is to charge the receiving division with the actual cost while limiting 
inventory charges to standard cost. Where inventories are costed at artiial cost, the 
amount of variance applicable to transferred products is charged to inventory accounts 
of the receiving unit. Ordinarily, individual transfer shipments are priced at standard 
cost. The total charge at standard cost is then adjusted to actual cost periodically 
by applying variance ratios developed for broad product groups. Some companies 
using direct costing price individual transfers at standard direct cost and then include 
fixed period expenses of the supplier unit with variances in adjusting total transfer 
charges to actual manufacturing cost. Where standard costs are not in use, there arc. 
of course, no variances to transfer. 

Full Cost. Some companies include noninventoried expenses such as research, 
distribution, administration, etc. It is reported that, "in these companies, division 
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managers arc responsible for profits on outside sales but supplying divisions are 
not permitted to make a profit on goods transferred to other divisions of the com- 
pany.” NAA Research Series No. 30 cites the following case: 

In this company goods produced for other divisions were formerly transferred at iii- 
ventoriable cost. In each supplier division, noninventoried costa applicable to trans- 
ferred goods were absorbed by gross margin from outside sales. Supplier divisions 
sometimes showed a loss when a large portion of their capacity was devoted to pro- 
ilurtion for interunit transfer. To overcome the divisions managers’ reluctance tii 
produce goods for other division.^, the transfer pricing plan was changed by adding lo 
inventoriable cost a markup calculated to cover the applicable portion of noninven- 
loried divisional overhead. Under this plan, the divisions recover full cost of trans- 
1 erred goods and benefit from the increased volume. 

Full Cost Plus. Frequently a markup is added to manufacturing cost and 
noninventoried costs. While this method has a number of variants, it is of tb(‘ 
nature of an arbitrary price set by a central management. Appraising industry 
jiractice in this connection, NAA Research Series No. 30 reports that the purpose 
of this pricing is to establish interunit trading prices at actual cost plus an allow- 
ance for a profit, which is determined as a specified rate of return on the capital 
employed. The standard transfer price for individual shipments consists of the 
following elements: 

1. Standard direct cost formulated from ra>v materials purchase prices, direct labor 
rates, and variable overhead expense budgets. 

2. Standard period expense, established by the annual period expense budgets 
The share of period expense applicable to the particular product is delcrinincil 
by distribution methods used in the individual plant. Standard period expense 
]ier unit of product is based upon a forecasted volume supplied by the receiving 
plant. 

3. General administrative expenses at the rate of xVt of capital employed, unitizi'd 
at foreeast volume. 

4. Profit at the rate of x7t: of capital employed, unitized at forecast volume. 

NAA Research Series No. 30, Accounting for Intra-Comjiany Transfers, ob- 
serves that: 

For some products, no outside market exists, and there is no way to approximate a 
reliable competitive price. These circumstances are most common where all com- 
panies in the industry are fully integrated and each produces certain materials or 
fDinponcnts solely for its own consumption. In pricing such products, one company 
exiilained that its interunit transfer prices are designed "to .strike a balance between a 
fair return to the supplying plant and encouragement to interplant business by con- 
servative pricing.” 

Cost-plus pricing is also employed to reduce the amount of time devoted to inter- 
unit price negotiation when the items to be priced are comparatively minor in value. 
In these cases, methods of cost determination and rates of procedure are negotiated 
in order that future pricing may proceed routinely. This procedure is viewed as a 
form of competitive pricing by most companies. However, a few companies turned 
lo cost-plus pricing when attempts to negotiate competitive prices resulted in time- 
consuming disputes among divisional managers. 

Keller (Management Accounting for Profit Control) describes a type of full 
cost-plus method called the budgeted cost-plus profit method, as follows: “One 
method used to set intracompany prices for products which the producing unit 
does not sell to outside rustomers is to use the budgeted cost plus a specified return 
on the capital employed.” 
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A simplified version of a cost-plus approach is suggested by Seed (NAA Bulletin, 
vol. 36) as the standard cost plus a fixed percentage. In describing the choice 
of this method he states: 

The first thing we did was to aasign each product to a single division responsible foi 
its creation, manufacturing and distribution. We called this division the "primary 
point of manufacturing.” After this assignment had been made and after selling prices 
and standard costs had been established for this primary point, we agreed that any 
manufacturing done for the primary point division would be considered subcontract- 
ing. The primary point division is billed at standard cost plus 10%. 

MARKET PRICES. The market price method has many adherents. It h 
described in NAA Research Series No. 30, Accounting for Intra-Company Trans- 
fers, as follows: 

A competitive market implies the existence of buyers and sellers, each acting in hij* 
own interest to establish prices at which goods are exchanged to mutual benefit. Such 
a market provides an incentive to efficient production because excessive costs cannot 
be passed on to buyers. By pricing intoriinit tranafei’s at competitive market prices, 
this incentive can be introduced into internal operations which would otherwise he 
largely insulated from external competitive pressures. In addition, competitive 
market prices provide reliable measures of divisional income because these prices are 
established independently rather than by individuals who liave an interest in the 
results. 

The following examples (NAA Research Series No. 30) illustrate the fact that 
interunit pricing methods arc influenced by characteristics of the commodity and 
the industry: 

1. A pricing agreement setting out principles and procedures to be followed is 
negotiated between supplying and receiving divisions. Interunit transfers are 
then priced in accordance with the agreement. Companies interviewed apply 
this procedure where fluctuating market prices re[]uirp frequent changes in 
transfer prices and where numerous item.s of small unit value are transferred. 

2. Where transfers are nonrepetitive and the amount involved is substantial, 
prices are negotiated for each trunHiiction just as they would bp in dealing willi 
outside suppliers. 

3. Where periodic model or style changes are made in enil products, puces of 
components are negotiated when new model specificjitions become available and 
remain in force for the life of the model or .style. Plans for a new model often 
include a series of deadline dates by which interunit transfer prices must be 
established. 

4. Standard items are often transferred at the supplier division’s list prires. Little 
negotiation is necessary because uniform prices are usually quoted by all sup- 
pliers. When a lower price is quoted by an outside supplier, the buying divisinii 
negotiates to obtain the same price internally if possible. 

BARGAINED OR NEGOTIATED PRICE. A refinement on market price, 
consistent with the view that each decentralized unit is considered an independent 
unit and arrives at the competitive price by negotiation or bargaining, is de- 
scribed by Dean (Harvard Business Review, vol. 33). Dean describes the neces- 
sary condition for profit-center control as the freedom of division managers to 
negotiate competitive prices in arm's length bargaining and to go outside the 
company if the prices paid by or to other division managers are not agreeable to 
them. Dean points out that a division’s profits and executive bonuses can be 
greatly affected by even small differences in the unit prices of transferred products. 
He holds that the identification of the selfish interests of the division manager and 
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the interests of the company as a whole can be maintained by intracompany pric- 
ing under the following simple principles: 

1. Prices of all transfers in and out of a profit center should be determined by 
negotiation between buyers and sellers. 

2. Negotiators should have access to full data on alternative sources and markets 
and to public and private information about market prices. 

3. Buyers and sellers should bo completely free to deal outside the company. 

Dean comments that: 

The practical benefits of sound transfer pricing for profit-i'enter control are not always 
obvious. Many companies — especially if they are decentralized — seem to get along 
line without it, never knowing what they are missing. This is because decentralization 
“digs gold with a pick-ax.” In the flush of gratification for this great improvement 
□ver old authoritarian ways, management ma 3 ' neglect the tools to get the most 
nut of it. 

In a big company there is danger that interest in making profits will be diluted as 
;i result of managerial specialization and the separation of operation from ownership. 
The parochial ambitions of operating managers need to be held in check ; performance 
should be judged in terms of alibi-proof, objectively measured profile. When transfer 
jinces are economically correct and profit centers are properly established, top man- 
agement can delegate and still have peace of mind because the division manager’s 
targets and incentives will bp so set up that his interests are identical to those of top 
management. 

ADMINISTERING INTRACOMPANY PRICES. Thp administration 
ijf intracompany prices ran be viewed as centering on co-ordinations as well as 
settling “family difiagreements” on prices. The sampling of industry priictire re- 
ported in NAA Research Scries Nn. 30 indicates that central executives usually 
aihninister inteninit transfer policies, since they have the authority to co-ordinate 
:ill aspects of a company’s operations and to resolve conflicts of interests which 
cannot be settled at the divisional level. After transfer jmliries have been cstab- 
lishefl, the princijial administrative problems usually center around the following 
(f)pirs: 

1. Establishing a transfer price when the divisions concerned have been unable to 
ngi'pe. P^mphasis is usually placed upon the point that pricing is a function which 
fpialified divisional general managers should be competent to perform successfully. 
For this reason, it is expected that interunit pricing questions will be settled at the 
divisional level and only exceptional cases involving interests of the entire company 
are in be brought before central executives. 

2. Reviewing current divisional actions from the standpoint of broad company inter- 
ests. Typical problems which may arise are: 

(a) Keeping I he divisions from pricing their prodiicis too high when it would be 
preferable I fj pas.s cu.^-t reductions on In oulside cusfomeiv in Ihe form of lower 
prices or betler rpiality. 

(b) Seeing that available facilities are used most advantageously. Por example, it 
may be desirable to operate one plant at a loss when shut-down would mean 
loss of profits or failure to recover fixed ovcrliead at another stage in an 
integrated series of processes. 

(c) Controlling divisional requests to set up facilities Lo make components and 
other items which can be procured elsewhere in the company. Control over 
such requests is usually maintained through the capital expenditures budget 
which requires approval by top management. By such centralized control, 
uneconomic duplication of facilities is avoided. 

3. Providing staff assistance. Centralized staff departments are usually available to 
•issist divisional management. For example, in one company a central financial 
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analysis department assembles information such as estimated suppliers' costs, and in 
another company a raw materials purchasing staff studies markets and price trends for 
the company’s raw materials. Where a division is unprofitable, the central engineering 
staff may be called on to study the division’s production methods and equipment. 

The problems of the large company are more complex. Here the needs of each 
division selling to another division within the company on a competitive basis are 
equivalent to those of a division selling outside the company. Hauser (NAA 
Bulletin, vol. 37) suggests organizing for the sales function, the pricing and prim* 
analysis function, the cost estimating function, and a “control function devoted to 
processing of information through the various and sundry activities within the 
vending plant, thus assuring that service information essential to the customer 
flows directly through the sales department.” 

OPPORTUNITY TO PURCHASE OUTSIDE. Keller (Management 
Accounting for Profit Control) makes this important observation on the matter of 
captive customers in intraunit transfers: 

Intracompany pricing problems . . . arise in large part because the buying units arc 
captive customers of the selling units. It is unlikely that a seller will give as murli 
price consideration to a customer that he cannot lose ns he will to one who can take 
his business elsewhere. For this reason many companies which have a policy of 
selling between units and of measuring profits of units couple it with a statement lhal 
the buying unit is permitted to piu chasc the products outside the company if intra- 
company prices are unsatisfactory to it. 

The opportunity to purchase outside the company places the buying unit on an 
equal footing with the selling unit in negotiating prices. The seller must meet com- 
petitive outside prices or lose the business. He does not have a captive customer. The 
policy of permitting purchases from outside firms cannot be a tongue-in- check policy 
if it is to be effective. Top management must encourage the practice with praLsi- 
for the buyer who secured lower prices and censure for the company unit which losl 
I he business. 

Keller notes that the interests of a company unit and the over-all company may 
not coincide. For example, the low^er costs of a unit’s buying outside may not 
offset the diminished profits from the lower volume of the unit which lost the busi- 
ness. Keller suggests that if first consideration is given to over-all company profit^ 
by each manager and second consideration to the profits of his unit, each manager 
will be willing to compromise in the interest of the company. Keller conclude- 
that: 

A policy of permitting products to be purchased from outside firms when anothr i 
company unit cannot or will not meet the price, tends to reduce the number ol 
problems related In intracompany pricing; it does not eliminate them. 


Operations Research 

NATURE OF OPERATIONS RESEARCH. There are many definition.'s of 
operations research, or system analysis, as it is sometimes called. Some are com- 
plex and some are rather simply stated. Sometimes it is described as the applica- 
tion of mathematical methods to business problems. The Committee on 
Operations Research of the National Research Council (Operations Research with 
Specific Reference to Non-Military Applications) defines operations research a- 
. . the application of the scientific method to the study of the operations of 
large complex organizations or activities.” 
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Johnson (The Application of Operations Research to Industry) defines opera- 
tions research as: 

The prediction and comparison of values, effectiveness, and costs of a set of proposed, 
specific courses of action involving man-machine systems, . , . based on a model of 
rhe action which has been analytically described by a logical and, when feasible, a 
mathematical methodology and which has had the values of basic action barometers 
determined either from a historical analysis of past action or from designed operations 
experiments. Most importantly, because all human and machine factors are meant to 
be included, an estimate of the uncertainty in the predicted outcome, and in the 
values, effectiveness, and costs of the proposed action is provided. 

While the last definition may satisfy the sophisticated scientist, a more specific 
and possibly simpler definition is supplied by Pocock (AMA Special Report 
No. 13) : 

Operations research is a scientific methodology — analylical, experimental, ciuantitative 
— which, by assessing the over-all implications of various alternative l■Durses of action 
in a management system, provides an improved basis for management decisions. 

The significance of operations research to decision making in business is ex- 
pressed by Trueblood (Journal of Accountancy, vol. 10(3) as follows: 

By way of simplification, it might be said that in the past, management has been 
forced to isolate a single variable and to predict what would happim to operating 
results in terms of the various possible movements of that variable. The lechniriues 
of operations research permit the simultaneous manipulation of a numbor of variables. 

To aid in a better understanding of what operations research is, Pocock (AMA 
Special Report No. 13) supplies five characteristics indicating that operations 
research: 

1. Is concerned with the problems of business operations as a sy.stem. 

2. Utilizes the scientific method, in that it is analytical, experimental, and quan- 
titative. 

3. Borrows scientific methodologies from all the various branches of science. 

4. Almost always involves model building, which is fundamental to the scientific 
approach. There are many types of models — simulation, mathematical, physical. 

5. Studies almost invariably involve predicting llip effects of alternative courses of 
action. 

Pocock observes further that operations research utilizes successful techniques 
employed in engineering, mathematics, statistic.^, physics, economics, and biology. 
Use of these various professional disciplines is so widespread that because of this 
there is a strong inclination for a person to see in oiierations research those ele- 
ments with which he is familiar. Pocock states: “Operations research is a new 
disciijlinc that borrows and integrates many of the old techniques to i)rovide an 
improved analytical aiiproach to management problem solutions.” 

OPERATIONS RESEARCH PROCESS. The l)asie process of operations 
research, according to Hurni (Operations Research, vol. 2), involvp.s the follow- 
ing steps: (1) judgment phase, (2) research or synthesis phase, and (3) action 
phase. 

This approach suggested by Hurni has been summarized by Schiff (Controller, 
vol. 24) as follows: 

1. Judgment phase. This involves first a definition of the problem. The oft-used 
term “frame of reference” is injected here. This involves reviewing the bask aasUmp- 
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tions relative to the situatioii — kind of slLuation (marketing, inaniiratluring, uiigiiieii- 
ing), degree of boldness possible, range of ealculati'd risks, and the eharai-tcMistirs of 
the situation (recurrence, isolated, interlocked with others, current knowledge about 
the situation, limits of time for decision to be reached) so as to apply the general 
process of analysis. Next is the investigation of the operational characteristics in the 
situation. Finally in this phase is the so-called feedback. Information acquired may 
well result in modifying what was originally within the frame of reference. 

2 . Research or synthesis phase. This part of the job involves the determination of 
methods and units of measurement, building the conceptual model, using mathematics 
to evaluate and understand the conceptual model, testing assumptions, making the 
model understood by others, and finally, classifying action alternatives. . . . 

It may or may not seem apparent, but the general accounting system of a company 
is a conceptual model. It demonstrates the performance of a company’s operation in 
terms of mopey. It can be used as a basis for deriving alternative decisions and per- 
mits limited prediction. It is limited by arbitrarily selected units of time anil 
restricted to measurement in units of money. Operations research suggests the possi- 
})ility of developing many other models for specific purposes and i)DSsibly for the 
whole business. 

3. Action phase. Management is furnished with a description of the situation; 
alternatives of action; description of ini])act of each alternative action listing risks, 
opportunities, and impact on operalional management; and assumptions underlying 
situation, scope, and limit ation.s of each course of action. 

Analytical Procedure. Spencer and Siegolman (Managerial Economic.s*: Deci- 
sion Making and Forward Planning), using a somewhat different approach, say 
that in operations research, decision theory, and economic analysis (inrhuling 
econometrics), the analytical procedure consists of the same four parts, as follows: 

1. Arraying the alternative possible goals to be sought. 

2. Defining the assumptions to be employed. 

3. Determining and balancing the net advantages and disadvantages in selecting 
the optimum goal. 

4. Modifying the selection by recognizing the institutional factors both insid.' 
and outside tlie firm that might make certain choices ‘‘imi)iaL-Lical” or otherwisi* 
unpidatable, so that the final choice will fit in properly with the firm’s over-all 
objectives. 

Operations Research Model. The model appears to be the most widely userl 
concept in operations research. Usually it is in the form of an equation. Brown 
(NAA Bulletin, vol. 30) makes the following observations on models: 

A model is a mental image of a real object or process, simplified and abstracted by 
suppression of irrelevanL details and put into communicable form. A good model is 
a compiomisc between completeness and simplicity; it must be complete enough to 
provide useful information about the real situation and simple enough to be thought 
about fruitfully. Because it neglects certain detaib. it may apply to a number of 
different inncesses; the moie abstract, the more situations it will fit and the less it 
will say about them, whii-h is another reason for compromise. A model, then, is a 
description of a process. More, it is an explicit description. 

Brown describes two valuable contributions from model making: 

First, the model allows us to Sec how the process would operate under different 
conditions, that is, to make projections and so to find the best methods of operation 
Second, study of the model inspires us to develop new concepts, that is, to invent new 
ideas which have a practical meaning in connection with the original process. 

Simple Accounting Model. Sloat (NAA Bulletin, vol. 39) develops the fol- 
lowing simple model to express mathematically the derivation of the balance of 
cash on hand at the end of any month as being the result of adding to the opening 
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raph balance the cash receipts and subtracting the cash disbursements during the 

month; 

C. 4- Cr - C* = C. 

Sloat then observes: 

All these mysterious symbols used by the mathematicians, when studied, turn out 
to be a form of shorthand which enables them to express highly complex relations in 
a very brief, straightforward, and precise manner. When these symbols are understood, 
they provide a much more satisfactory and a much more effective method of com- 
munication than does normal spoken language. They also lend themselves to manip- 
ulation by mathematical iiiethodh, with the result that extremely complex situations 
ran be dealt with very satisfactorily. 

Petersen (Illinois Business Review, vol. 13) emphasizes the importance of keep- 
ing the model simple because of difficulties in obtaining data and in making 
computations. He comments: 

. , . the only models we have been able to make operational have been simple. In 
rase after case the only use we hav’e made of the more sophisticated models was to 
publish them in one of the journals where, presumably, they hvl]) make life interesting 
for graduate students. 

The more elegant the moilel, the more refined and accurate must be the input detail. 
All too often complicated models call for inputs that are either unobtainable or can 
be obtained only approximately. 

The use of high-spepd computers has made more practicable the computation of 
the masses of data required in many oiiorations research projects. One of the 
major factors in the rapid growth of operations research in the late 1950's was the 
dcvclojuneiit and increasingly widespread use of electronic data processing. 

OPERATIONS RESEARCH ON MANAGEMENT PROBLEMS. In- 
dustry applications can be reviewed by reference to the particular methodology 
employed, i.e., linear prograimning, queuing theory, derision theory, game theory, 
etc., or by reference to the specific problem areas to which one or more techniques 
have been applied. For the jnirpose of this section it may be well to follow the 
latter aiiproach, using the classification suggested by Churchman, Aekoff, and 
Arnoff (Introduction to Operations Research): (1) inventory processes, (2) al- 
location processes, (3) waiting-time processes, (4) replacement processes, (5) com- 
petitive processes, and (6) combined processes. 

Inventory Processes. In operations research this means a process involving 
how much to order or produce and when to order. Thus these decisions involve 
balancing the costs of carrying inventory against order or setup costs, costs of 
shortages or delays, and costs associated with changing the level of purchasing or 
Jiroductioii. Economic-order-quantity equations, and linear, dynamic, and 
quadratic programming arc among the tools used on these problems. Sloat 
(Controller, vol. 25) points out that the term “inventory” is used in a broad sense, 
and he refers to the example of an air line which used the inventory control 
approach in solving the problem of deciding how many stewardesses to train and 
when to train them. 

Allocation Processes. Churchman, Aekoff, and Arnoff (Introduction to Opera- 
tions Research) state that these processes arise when: 

1. There are a number of activities to bp performed and there are alternative 
w’ays of doing them. 

2. Resourcps or facilities are not available for performing each activity in the 
most effective way. 
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The problem is to combine activities and resourres in such a way as to maximize 
over-all effectiveness. Linear and other types of programming are tools commonly 
used in allocation problems. Examples of successful use of operations research on 
allocation problems include: distribution of freight cars among a number of 
terminals to meet demands; determining the location of bases and the best number 
of bases for an air line; decision as to the best product mix; scheduling production 
to make the maximum use of equipment; assignment of workers to specified tasks; 
determination of the locations and capacities of manufacturing plants or ware- 
houses; and routings for the transportation of materials and finished products. 

Waiting-Time Processes. These are often called waiting line, or scheduling, 
problems and arise from the great difficulty or impossibility of regulating the flow 
of work perfectly in accordance with the availability of facilities for doing the 
work. The problem is to minimize the costs of waiting time both of the people 
desiring the service and for the facilities. The tools available for solving these 
problems are specified by Churchman, Ackoff, and Arnoff (Introduction to Opera- 
tions Research) as follows; 

Queuing theory is applicable to problems involving determination of the number nf 
h'ervice facilities required and/or the timing or scheduling of arrivals. Sequencing 
theory is applicable to problems which involve determining the order in which unili 
available for receiving service should be serviced. Finally, line-balancing theory is 
applicable to the problems which involve the grouping of work rlemcnls of the service 
activity into a sequence of servicing stations. 

Van Voorhis (Operations Research, vol. 4) cites Las examples of the applica- 
tion of waiting-line or queuing theory problems involving hospital appoint- 
ment systems, aircraft at a landing field, cars at a toll booth, boats at landing 
docks, units on assembly lines, mechanics at a tool crib, and packages for truck 
flelivery. 

Replacement or Renewal Problems. These are generally of two types: 

1. In the case of deteriorating assets, the problem is to time the rcplaceniL'iit so 
a.s to minimize the sum of certain items, namely, the cost of the new equipment, 
the cost of maintaining the old equipment at a proper level of efficiency, and/or 
the cost of losing efficiency. 

2. In the rase of items that fail, such as light bulbs, the problem is to determine 
when and how to make individual or group replacements so as to minimize the 
sum of the cost of the equipment, the cost of replacing the units, and the losses 
arising from failure of the unit. 

Since maintenance frequently involves the replacement of some components of 
a unit, maintenance problems may be regarded as a special rlass of replacement 
problem. 

Thorough and systematic studies of equipment replacement processes predate 
the organized application of operations rc.«carch to business. According to 
Churchman, Ackoff, and Arnoff (Introduction to Operations Research), the con- 
tributions of operations research have been in the direction of extending the 
application of the theory of replacement to phenomena not precisely treated and 
of attempts to extend the theory itself. 

Competitive Processes. This is the type of situation in which the effectiveness 
nf decision by one party is affected by the decision of another party. In general 
these situations may be classified into two groups: 

1. A game, in which there are a specified number of players, rules stating all the 
possible permissible actions, a set of end states (for example, wm, lose, and 
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draw), and the payoffs associated with each of these end states. The theory of 
games is applicable to this group, but it should be recognized that the mathe- 
matics of even simple games is very complex. 

2. A bidding situation, which differs from a game in that; (a) the number of com- 
petitors usually is not known; (b) the number of possible plays may be 
unlimited; (c) the payoffs are estimated rather than known with certainty; and 
(d) the outcome (win or lose) usually can only be estimated. 

Combined Processes. Usually actual problems involve more than one of the 
processes listed and discussed in the preceding live grnup.s. Thus a production 
control problem would usually include some combination of inventory, alloca- 
tion, and waiting-line processes. According to Churchman, Ackoff, and Arnoff 
(Introduction to Operations Research), “the usual procedure for handling com- 
bined processes consist of 'solving' them in sequence." 

The six processes listed and described in the preceding text cover most but not 
all the operations-research problem situations faced in practice. Slnat (Controller, 
vol. 25) describes another group which he calls information problems. He sug- 
gests two types: 

1. Problems which involve proper selection of samples to provide a basis for 
correct decisions. This includes analysis of markets, design of statistical quality- 
control programs, settling costs of interline shipments on railroads and air lines, 
and similar problems where it may be impractical to analyze all the data 
because of the cost involved. 

2. Problems collectively referred to as filing problems. These situations require 
decisions regarding the retention and arrangement of information for maximum 
efficiency. Examples of such problems include designing the layout of a super- 
market and assigning the best locations to the individual departments in depart- 
ment stores. 

INVENTORY PROCESS ANALYSIS. It appears that more operations 
research has been directed toward inventory control than toward any other 
problem in industry. The problem of economic-lot size and its solution predates 
the introduction of operations research in this country. (See discussion in this sec- 
tion under Economical Manufacturing Quantity.) The contribution of operations 
research to the inventory problem in recent years involved attempts to establish 
procedures which could be used in situations where the demand had to be 
estimated. 

A simplified illustration of the inventory process where the focus is on demand is 
suggested by Hurni (Planning, Managing, and Measuring the Business). A pro- 
ducer of a line of products found that the stocks consigned to his distributors were 
too large. The average inventory level of distributors was high, and large peaks of 
demand were followed by surprising periods of little demand. The distributors 
often argued that it was necessary to have the goods in order to sell or that the 
stock clerk knew what he was doing. But the volume of sales never quite seemed 
to justify the level of stocks. After various methods had been tried, such as attain- 
ing certain ratios of inventory to sales by reducing inventories across the board, 
and basing stock levels on average sales, Hurni states that the problem was finally 
resolved in the following manner: 

A large sampling of orders was taken by individual product. These were classified 
first by percentage of total sample accounted for by various volumes of orders 
received in specified fixed periods of time. This is shown in Fig. 10, where the 
total sample is shown on the graduated vertical scale and the amount contributed by 
the aggregate value demands in fixed periods of time is shown on the horizontal scale. 
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In other words, we obtuiii a family of demand functions. You will note that for 
some products these demands are essentially straight lines of steep slope. Obviousl}^ 
these are products in which you have the goods to make the sale and in which it 
makes financial sense to have the goods on hand. At the other extremes, we also have 
demands which are almost straight lines, but these begin to approach horizontal. In 
this case, large stocks must be carried in order to get any appreciable amount of busi- 
ness, but it docs not make financial sense to do so and probably not much marketing 
sense to carry any stock at all. 

In the middle, iliero is a group of humped curves in which it appears that the 
optimum situation is near the hump, as the law of diminishing returns sets in at an 
increasing rate as the hump is passed. Just what point to pick is subject to matht- 
matical analysis. 

Although the information is shown graphically in Fig. 10, Hurni poiiitb out 
that it is pofefcible to represent it in mathematical terms and that for some condi- 



tions the mathematical is far Mi])erior to the grajdiical representation. In Fig. 11 
Hurni shows how the sampling must be expres^^ed in another \vay, giving the 
frequency of recurrence of various demands in the fixed order periods. Fig. 11 also 
helps to explain why having the goods on hand is not necessarily the economical 
way to get business in all cases. 

Hurni ob.serves that mathematical representation becomes most helpful and con- 
venient in the periodic measurement of performance. There is no assurance that 
the family of curves in Fig. 10, expressing the demand characteristics of certain 
products for a particular warehouse, will not change, even though the sample is a 
large one. The curves become a unit of measurement against which the actual 
occurrences at this warehouse must be measured for indication of change and 
need for new managerial decision. 
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Fig. 11. Frequency of orders received, by size of order. 


ALLOCATION PROCESS ANALYSIS. The tnol most frequently asso- 
lialcd with allocation i)rocc.sg probloin.s is called mathematical or linear pro- 
gramming. Aldersnn (Advanced Management, vol. 20) btates: 

Liiipar iirogramminp sets out tn identify the fiivnwible among feaMhle pro- 

giaiiis or ways of combining the po.ssible activities or jn-oi e.^ses in a system of action. 
Starting with any given program, the method enables the analyst to find a more 
]>rodurtive one if it exists, then a still better one, and so on 

Knippenberg (AMA Special Report No. 13) describes the allocation problem 
of a manufacturer of a single class of packaged product sold directly to consumers. 
The products are made in four main plants in different states and shipped to 85 
branches around the country which ship to retail outlets. One plant was old and 
operated at high cost, while the other three were newer, better equipped, and had 
lower labor rates and costs. These three plants could, by a small expansion of their 
capacities, absorb the load of the high-cost jdant, but they would have to use 
higher-cost rau materials after their local supplies were exhausted. Knippenberg 
stated the four ])riiicipal alternatha^'' to be as follows: 

1. Was Ihr company presently u.^ing the four plants lo best advantage? Without 
any fundamental changes in facilities, what were the best costs that could be 
expected of these plants by changes m planned Dutjiut and distribution? 

2. As a more drastic alternative, should the company move its high-cost plant 
operations to some other location, where lower costs might apply, but still retain 
four main plants to serve its total needs? This would entail some replanning of 
other plant usage and distribution. What could this situation save? Whnt 
WDiilil the ov'pi-all investment be? And so on. 

3. Should the company plan for a permanently reduced scale of operations in the 
high-cost plant and take whatever steps would be necessary to modernize it for 
this purpose? Would this be a logical cour.se? 
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4. Should the ennii);iny shut down its high-rost plant complptely and fill all nepils 
out of the other thrr'n plants — providing thorn with suffioient addod caparity to 
handle the now prndur Lion? What would costs and investments be in this case? 

There was a wide range of fri'odom in working this problem, with the shijipinK 
costs to branches alumt the only post factor that could not be controlled. It was 
necessary to determine the niiniimini obtainable cost for each alternative plan. 
It was decided to .^olve by linear programming. Knippenberg lists the followiiii: 
as the required steps: 

1. Exti einely preci.'-t' flat a niii-*t he obtainerl on unit costs and buying ca]iar itii'h 
at earh location. 

2. With costs and r-apacitu's at hand, a grid or matrix of plant origins and branch 
destinations could hn cnn'xtnicteil. Each matrix would be a tabulation of the 
costs of making anil shijiiiing tlie jiroduct to all possible points from all possible 
sources. 

3. Performing the linear luogramming would then consist of setting up inathi- 
matical relatinnsluiis to take data in the matrix and compute a minimum-cost 
Ijrogram of distribution, as well as to determine what the distribution pattern 
should he. The basic relation.^ that would he satisfied in such a minimum co>t 
program would be thi'se: 

(a) Any one unit of capacity can he used to produce any one unit of reriuire- 
menls. 

(h) All costs are linear. That is. the cost of cnnvi'rting the unit of capacity into 
one unit of rei|uiremenhs is just one figure legurdless of how many units me 
nuule. Twenty unit> will cost twice what 10 do, and so on. Wlien I'osts ari 
not linear, then only those iiortions that are linear can be considered. 

(c) All units jiroduced and shipped must equal all units received, to balance thi' 
f'xpressions. 

It is worth noting that once the aiijiroach to the jirnblem wa^ flelinenteil, it 
necessary to supply adeijuate cost information for each of the four jilaiits men- 
tioned. The cost information inehuled: 

1. Plant capacities, and in particular, raw materials buying hniils laa- yi'ar. 

2. Manufacturing ensK al \ arying volume. 

3. Ihaiich requirement. 

4. Distribution cosl.^ I'l oni plant to branches. 

5. Projection of altcrnain r* plant ])lans cost for jiresent and fnr next five years. 

Knippenberg points out that the task of servieing the cost information was the 
most time-consuming jiarr of the .<tiidy. 

The first reeomincnilatioii suggested the building of a noAv plant about 100 miles 
from the old, high-cost jilant. It was observed that: 

This required a relocation move of 100 miles, hut the company would receive a 
ninnbrr of benefits diiectb' as a ri-snll of Ihc new site. Tlipsp w r'rp apparpnt lodnie wi 
performed any program calculations. The savings, on tlu’ other liaml, wia e l('s< ea\\' 
to foi e.see. It was liere that lineal’ jirogi ainining was most usi'ful, since ij jiiovf’il 
tliat in the over-all facilitii's decision there would al-^o lie a direct gain in oiierating 
costs. 

This ob.servation sugge-'ts something of signifirance to the cost accountant. The 
accountant has been of invaluable service to management by pmvirling tools for 
cost analysis and cost control, llis contribution can be extended when his tool.- 
are used in conjiinetion with those of operations research to provide a souiulei 
basis for decision making where mere trial and error is too expensive a luxury. 
The emphasis on cost infoniiation indicated in the case just cited stresses the role 
of the cost accountant in oiierations research. 
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COMPETITIVE PROCESS ANALYSIS. Friedman (Operations Re- 
'^p.irrh, vol. 4) gives an illustration of siinultanenus bidding on more than one 
iMUitract, which may arise with the government. Each company must decide which 
contracts it should bid on and how much it should bid for each contract. Restric- 
tions may be placed on each company’s bidding, imposed either hy the government 
\)T by the company itself. A few possible rcsilrictions noted by Friedman are: 

1. Tlie company cannot bid for contracts such that the total cost estimates of the 
contracts bid on exceed a fixed amount. 

2. The company cannot obtain more than a fixed nunitier of contracts. 

3. Thf‘ company must have a certain contidi'nce of olitiiining at least a fixed num- 
ber of contracts. 

4. The company’s total amount bid cannot exceed a fixed amount. 

different sets of bids are produceil by e.ach restriction or combination of restric- 
tions. The particular restrictions in force determine the technique of solving the 
jiroblem. Friedman assumes restriction (4) to illustrate the general idea under- 
lying the solution of problems of bidding on simultaneoiis eoutracts: 

This lestnctinn may arise m several ways. The govtimiient may not wish any singh' 
company In obtain too much of the business and may idiice an upper limit, L, on 
Ihe total amount each company may bill. Or perhajis due to financing dilliculties oi 
capacity limitations, the rostnetiun may be self-imposed by the management. Tims, 
if T, i> the company’s bid on the dh contract, we wisli to maximize total expected 
profit Mibject to 


Ji 4- Xj -h • • • + Xt - ■ • ■ 4- Xn — L 

Friedman uses each contract to obtain llie expected return curve. As shown 
in Fig. 12, a table with three columns is cnn^tructeil for each contract. The 
amoiiiit-bid column shows incri'ascs in even increments of reasonable size from the 
i‘'''timated cost of the eontraet to the jioint at which the jirofit exjiected beroiiies 
zero. The expeeted jirofit on the contract fur the amount bid is listed in the 
.''pcond column. The change in the expected profit by the addition of an increment 
of bid is shown in the third column. 

Application: A.ssume the .situation in which we are mtrre.sted in three contract.'', 
and lei us further assume that our upper hidiling limit ha.s heen set at S440,000. The 
first step IS to place our bids at the optimum iioinl fni each contract. In this case that 
would mean bid.s of S130,000 for Contract 1, SL50.000 for Contract 2, and 1180,000 foi 
CrjiiUact 3, The sum of the.se bids is S460.000. Tins means we must reduce the sum of 
the bills by !i!!20,000 Examination of the incremental chaiige.s m expected profit given 
in the third column enables u.s to determine whu-h bills .>hnuld be reduced so as to gc't 
witlnii the allowi’d limit. We see that the first .15,000 reduction in bid should be made 
on Contract 2. ''ince this rerliici's pxiiected jirofits by only JlOO, while S5,000 rerluct ion.^' 
on Contracts 2 and 3 re.Milt in profit deductions of 8300 and $400, re.spect n ely. 

Proceeding in this manner, we r\'entually obtain Ihi' ojitimiim set of bids permitted 
within tlie restriction. The o|)Liniuni set of bids Nor tlii' table] arc $125,000 fm 
Contract 1, $140,000 for Contract 2, and $175,000 foi Contract 3. 

INDUSTRY USE OF OPERATIONS RESEARCH. A survey made by 
Arthur Andersen & Co. on the use of Operation" llesearcli in American industry, 
rejiorted by Hertz to a special American Management A.ssnciation conference 
(Controller, vol. 26), .«'howrd that in the 1050's ojieratiun" re.^earch became reeog- 
nizetl as a valuable tool in fleci.sion making by business management. The surve>’ 
of 324 comjianie.s, or .slightly more than 51 the 6.31 responding, said they 

were using operations research techniques. Of the 307 companies not using them, 
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Fig, 12. Bids and profitability on three contracts. 
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144 suit! thoy were roiiriiclering the adoption of operations researuh in the future. 
The fields that aceouiited for the largest percentage of users were chemical, elec- 
trical, and electronics manufacturing companies. The problems on which opera^ 
tions research was most commonly used were in the amas of production, sales and 
marketing, and inventory. A high percentage of the companies reported using 
ijlieratioiis research on long-range iilaiining problems. 

the accountant and operations research. It has been 

iiotPLl in the illustration of iinlu.'try apiilication of oiieratioiis research that cost 
information i- essential to effective analysis. While it is readily concedetl that the 
kiiul of enst infoniiation iiei'di'd liy the operations r(''-earch analyst is much differ- 
[>nt in mo^t cases from that which the cost accountant traditionally devidoiis, 
it should be stressed that the ilegree of cnnji)etence developed by the cost 
accountant should be the determinant of his ability to work with the analyst. 
This does not suggest that the cost accountant with some advanceil trainini:- in 
niathi'iiiatics can be tlie ojierations research analyst. Rather it suggi‘sts recogniz- 
ing operations research as a specializeil field of endeavor which makes a significant 
contribution to business management in its field, as does cost accounting in its 
aiaai. The suggestion addressial by Sciiiff (New York Certilual Public Accouiilaiit, 
vol. 27) to the CPA could well ai^dy to the cost accountant: 

It should bi* quite e\ iilent that OR. sludies coniidex issu .s and ai)i)lies highly 
tlf'\ ('loi)ed ;in[l refiner! tools of analysis It is qiiili' ai»])aii'nt that Die i)i nfessinnal 
aiaaiiintaiil normally can hardly ixlend his jirofessiun d kiiowleilge to this field Soiiii' 
of llie very large firms have hired O.K. analysis anil offia lliis servici' to their clieiiN 
The lyjiical jn actitiuniM' is liardly abh' to do so. Yet he cannot ignoii' ])i ogi'css JTi' 
must recognize those business jirobleins, the Miliilion of whii'li ilepianls on llir' rhVci 
of (he inleractioii of many factors. He should recognize Hie possihilily of efferlive 
analysis through tlu' eiiiplnyiiient of a l•om])etl‘nt O.R. analyst and wmk wilh him in 
jiroviding biiMiiess nianagemerit with a choice of altraiial ivi'.s which lesiill fiom a 
careful evaluation of all the iiieasurable elements. The OPA does not normally hesi- 
tate to urge thf' emjdo^’meiit of an attorney wliero Ii'gal pi obleiiis arise, nor does he 
hesitati' to reenmmend llu' eniidoyiiumt of an industrial eiigineDr in l oimection wiih 
probhaiis of layout, tiim'-study, etc. The CPA would be remiss in his obligations to 
ins clif’iU if lie fliil not urge the eiiiployinent of an O.K. analyst for the specific 
problem areas where such service is called for. 

Operations ri'^eiircli, by its n:itur(‘, is a team activity drawing upon the training 
and experience of individuaN in more than one di'^ripline. The accountant, as the 
rejiresentative of the major agency for collecting and suniinarizing cost anil 
operating statistics, shoulil be a member of that team. 

Iliirni (Operations Research, vol. 2) comments: 

ddie answer lies lud in knowing linear jirograiiiming, oi fpiniing tlieory, or ilecisinn 
Iheory, or game tlii'ory, or iiialhr'imitics as such, but in di'finiiig the charaen'ri.^lics of 
a situation in such a mariner thal Ihesi’ and other tools may lie validly ami iindei- 
"1 amiably used 

LIMITATIONS OF OPERATIONS RESEARCH. It should lie recog- 
nized that operations research is limited to the analysis of tangilde, measurable 
factors. Qualitative or intangible factors are often very important in making 
business decisions. The business executive will still make final ilecisions based on 
his experience and judgment aftiT evaluating tin' fiiuhngs of operations rc'^earch 
and the assumptions upon which these findings were ba>eil. 

As in the case of some other new techniques, m[iny ppojde in liiisiness do not 
understand operations research, and some are inclined to exiieet too much of it. 
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Odiorne (Journal of Industrial Engineering, vol. 8) also feels that some of its 
proponents have claimed too much for it. He writes: 

We must conclude tliat OR is simply anothei method which can be used prohtably 
within the context of some special area of closed knowledge. This is a far cry from 
the exalted status whicli i> claimed for il by some of its more opportunistic adherent^ 

Magee (AMA Manufacturing Series No. 1211) concludes that operations re- 
search "coinjilemcnt^, rather than competes with, or supplants, other service^ 
available to the executive ^uch as market research, accounting, and industrial 
engineering.'' llaskm> & Sells (Ojierations Research) state: 

Operations lesa^arch stall(l^ as a ])ositivp foice of slioiig pnleiilial m the analysis ul 
business iiroblems. It pi ovules lietter understanding, in itself a long-range beneht, 
and frequently points the way to woith-while immeiliale improvi'meiit. Opeiatioiis 
research is taking its place as a useful tool to aiil management in decision making 
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COST CONTROL, BUDGETS, AND REPORTS 


Importance of Cost Control 

MANAGEMENT CONCERN. The material and linmaii resoiirees to satisfy 
Iminan waiil^ are not available in unlimited (|ua^l1i^ie^ to .soeicly a." a whole oi to 
iiuliviiliial eeonomie units. Sinec resources are relatively searee and limited, anvfirie 
involved ill some way in the management of re>ourees i^ neeessarily enneeniiMl 
with the effective utilization of the resources availalile to him in rhseharging 
the eeonomie functions for which he is resiionsible. The Aimrican Maiiageineni 
\ssoeiation (Special Report No. 4) stresses the imtiortanee of cost control as 
follows: 

ProJuetioii costs — direct and iiuliiect — can become u llni'al to eomjiLLitive survival 
without constant vigilance on management’s part. Regular, hcleelive pruning is 
leiiuired to weed out unjustifiable exiumse, yet at the same tiiiu' letaiii the nei asional 
in'^'ieasi exiiected to produce long-term savings. 

Ill any business, but especially in those in which iiriee^ are established rompeti- 
fively, costs must be controlled if profits are to be realizial year after year. 

There are many indications that American man[igement in general is aware of 
the imiiortaiiee of co^^t control. The team of jiroiiiiiient Hritish aeeuunlaiits who 
vi'-ited American corniianies to study the ways in which management used accoiuil- 
ing >erviee.> reported (Management Aecnuntiiig, Anglo-Aincricaii C’ouiieil on Pro- 
iluctivity): “‘Cost ennseinusness’ is the outstanding feature of the American 
mdii^trifdi^t.” When Ernest R. Breech was made ehnirinan of tlu' hoard of iliree- 
tnrs of the Ford Motor Company in recognition of his rnntribution to the great 
iinjirovement in that comjiany's condition, he said that early in liis career he hail 
adopted the view that whether a company prDsjiered or failed depended to a 
large extent on co.'^t controls (Life, vol. d8). 

OWNER INTEREST. Since owners are basically dependent iiiion the pres- 
ence of ])rnfit,s for dividends, anti since niO''t owner." makt' in\i'"t]iieii(s lor long-riiii 
investment and not for speculation, the e/Tectivenes> of cost control teidiiiiques 
and actions affects their return on investment and the long-run safety of the 
principal contributed. 

EFFECT ON EMPLOYEES. Workers have a general and ■'peeific interest 
in the effective utilization of resources by busme.s- firms. In a general sense they 
will benefit through the inrrease in the availability of ennsumers' goods at reason- 
able jirices. In a sjiecific and direct sense, they will benefit through continuous 
emjiloyment and increaseil compensation. Labor cost control does not miain 
reduction of wages but increasing productivity so that labor cost per unit is 
decreased, or at least not increased, as absolute wages increase. Jones (NAA 

201 
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Bulletin, vol. 37) reports results mutually satisfactory to the company and it^’ 
employees: 

TlirnuKh the Dperation uf our incentive plan ... we have increased our marhinr' 
I'fficiency by one-half. . . . Our prudurtion flow has been smoothed, resulting m a 
rlieaper operation and nt the same time satisBung a larger euetomcr demand. A 
notable reduction in delays and downtime has been accomplished. Our operators laki 
pride, even a proprietary piide, in their work and have substantially increased then 
earnings. 

CREDITOR INVESTIGATION. According to Blocker and Weltnier (Cn.«l 
Accounting) creditors of various kinds are concerned with, and often seek, in- 
formation concerning the yjresence and effectiveness of cost control sy>tein<. The\ 
add: “It has become a policy of many banking institutions that no loans will be 
made to industrial firms unle.ss such concerns have complete cost accounting 
systems which produce reports showing satisfactory trends.” 

INFLUENCE ON CUSTOMERS AND GENERAL PUBLIC. The level 
of costs incurred by a ]jarticular firm and by a particular industry affect the cus- 
tomers’ standard of living through the prices paid to cover the co.^ts. Firiiw nr 
industries with excessive co.^ts, and perhaps excessive prices, are potential!} 
unstable and face decline or failure. Such declines and failures have a disrujiliM* 
effect on the economy. On the other hand, St. Peter (NAA Bulletin, vol. Ijo) 
expresses the conviction that those business leaders who siieceed in reducing 
operating costs are not only improving their own economic status, but they are 
also further expanding pil) ojiportunitics and eontributing substantially to a iiro^- 
jierous and stable economy. 

DEFINITION AND RELATIONSHIPS OF CONCEPTS. Certain coii- 
cepls are basic to any jilan to achieve effective utilization of the productive 
resources of a firm. The^e conce])ts are analysis, control, budgets and reports. 
The first two conceyits are discussed immediately below, while the last two ari' 
disrusseil later in this section. 

Meaning of Analysis. The basic meaning of analysis (Webster’s International 
Dictionary) “the !-e]):iration and examination of anything to [lislingiii^h i1> 
comjionent piirts and study tiieir relationship to the whole.” 

In cost accounting, arialysi'- involves the sejiaration and examination of jihysical 
facts, or dollar cost data, to distinguish ])articular measurements in either ph>>ical 
units or tyjie and magnitude of co>ts. The ])urj)Ose of analysis is to obtain control 
over costs. Analysis aids in the discovery of defects in methods, physical facilities, 
man power, and organization. 

Meaning of Control. Control i> described in a few words by Lang-McFarland- 
Schiff (Cost Accounting) as “the guidance of the internal operations uf all divi- 
sions of the business to produee the most satisfactory jirotits at the lowest cost.” 
The Cost Concepts Committee of the American Accounting Association, as 
reported by Anthony (Accounting Review, vol. 32) concluded that the control 
process involves three a.«pects: 

1. To nDnimuniciilc information about proposed plans. 

2. To motivate people. 

3. To report performance. 

Bedford (NAA Bulletin, vol. 38) emphasizes the fact that control necessarily 
relates to the future. 
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The essfBhal nature of rontrol involves no1 so inurh Ihc [■orrertinR of past mistakes 
as the directing of the current and future activities m such a manner as to assure the 
realization of management plans. In a sen^Je, rnntrol becomes inethoils of motivating 
various members of a business organization In assure actions on their part which are 
to the benefit of the firm. Normally, such action will involve the cariving out of tlie 
ivlopted jilans of management. 

Tlie.<e statements indicate that control immlves the making of derisions, ba'^ed 
on relevant information, which lead to ]ilaiis anil action.^ that improve the 
iitilizatinn of the produetive assets and serviees available to management. 

How Control Is Accomplished 

GENERAL CONTROL FACTORS. ]\Iost authorities agree tint planning 

the ba^is for eontrol, information is the guide for eonirol, and action is the 
f’ssenee of control. This ajiplips to small firms as well as tho^e of moderate or large 
-ize, but a more formal system must be develoiied to aecomiili-h el'leelive utiliza- 
tion of resources in moderate or large ^ize firms. This point n em]ihasizefl liy 
Hartogpiisis (NAA Bulletin, vol. 37) who says management control may bi' par- 
iienlarized as requiring: 

1. A means of cmiiiiiuniculing pnlicii's ainl general olijectives anil the assumiitinns 
on which the geucMal objective'' are basi'd 

2. A means of reviewing and approving the proposed jdans of suboriliiiale Ita eU 
of luanagniicnt to make sure of cnmdinatefl achon towarii the Hecu-pd end 

.'i. A means of measurement of re''ulls against the jilan anil the di'^ired obji’ctives. 
with provision foi analysis of deviations from the plan. 

4. A means of two-way communication for reporting variances from the plan and 
the reasons for such variances, m orih'r to jilan i-onTctive action to be taken in 
such eases anil to follow iqi to ^ee tliat Midi action i" taken anil is effeetj\ i' 

RESPONSIBILITY OF ACCOUNTING GROUPS. The results of o])era- 
lionsmii'«t lie ex'iire^sed ii" liimian res|)oii^ibilitii-, lud :i^ ab-traet conciqds. Men 
rather than analyses or reports control operations. AVorkers, foremen, super- 
intenrlents, anil eliief operating executives jiroduee goods ami spend money. They 
are the men with ability to select the most efficient manufacturing methods, to 
Use time most jirodiietively, to make the best ii,-e of materials, to coordinate ami 
integrate the enterjiri-e in the mod effeetne manner. To do their jobs well they 
need facts. Supiilying the factual basis for eontrol i^ a function of aeeoiinling. 

It is essential that account groups lie jilanned that results bv re^^ponsibilities 
flow directly from them. Cnnfu.dnn a^ to re^jinn^ibilitv is very harmful to good 
control. Full coojieration betwTcn ojieratiiig execntne^ anil accountant" is essen- 
tial 111 develojang a jirojicr bahaiiee between tlii’ accmiiitmg mech.’inisms and thi* 
control objr’clives. 

Ernch (Harvard Business Beview^, vol. 32) einjiha.'izi'" the fact that organization 
ami control are inseparable. 

This, ihrn, the jirublem nf cnnlrnl: tn match the re>jinnsibilihe< of every key 
pD.sition with the management information nnce^'‘ary for ihe effective and efficient 
rxpi-ution of Iho.si' rc^jjnnsdnlitie.s. Cuntinl it^rlf can bp drfiniMl a," thi' making of deci- 
sions and taking of action," required liy the n ‘'pon"i))ilit ir-s of each position, i e., thr 
proper performance of each executive accnnliiig to the i rrjniiT ninnt" of hi^ position. 

The cost accounting system, cost analysi-’, and other techniques u^ed to facilitate 
cost control must not only provide for jierforimmee evaluation by centers of 
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responsibility, but it should also promote alertness and stimulate initiative iit all 
levels of operating personnel. 

TECHNIQUES AVAILABLE TO ACHIEVE CONTROL. Prior to the 

develDj)mcnt of largc-seale operations, management was in a position to observe 
operations continuously. Observation was probably the original means of control. 
As the size and complexity of industrial organizations increased, observation be- 
came ineffective or impossible as a meaiia of control. When the inadequacy of 
observation, by itself, was recognized, the techniques of formal control were devel- 
oped. 

There are various techniques available to achieve rontrol. Some are informal 
techniques and reriuire only the alert observation of physical conditions during 
rlaily operalLons. Others are more refined and formal, the result of careful accounl- 
ing nr statistical analyses, nr engineering study. 

Usually, none of these technique^ stands alone as the only control device 
Rather, combined techniques are usial, often to ci)m])lement each other, in groiqi^ 
ap])ro])riate to the cost coni ml iirnblem at hand. 

SELECTION OF CONTROL DEVICES. In order to ciimiji' that the con- 
trol devices proviileil will be understood and Usfal, m.iiix couqiaiiies let tho'^c 
responsible for jierformance take an active ])art in developing the cnntrnl tech- 
nif|UPs (see 'Tinman Heaclioii': to Standards ami UnntrulN” in tin- scrtion), 

NECESSITY FOR GRADUAL DEVELOPMENT. In the small plant, 
without adef|uate staff jiersonnel, or the large jilaiit with a multitude of ojieration^, 
gradual devplo]inient is the most feasible approach and in tlii' long run prnbabl^• 
the soundest approach. Keller (NAA bulletin, vol. .'h'")) states, for example: 

In tai’kling the ))n)l)h'in, laki' oni' ilnn oi opci-.ition at a lime. ^Iiiilv it. iMahli-h 
iiasif (lata for measurement aiul comp iiison, and tlieii u^e Ihe-i' ilala to junvidi' inaii- 
.‘igi'inciit witli siiei'itif ways and miaiiis for contrnlling and ii'ihicing llii- covls StLinil- 
iirris and huilgels ai i' the most effoctiVD tools for aiTomplisliing tins However. 1 lii 
greatest mistake which laiiihl be maile would lie to attempt In si'l up a roiiiplfK 
system of .stanilanl fost acenuntmg anil liudgt'taiy conlrnl anil juit it into opciatioii 
thronghnnt ihr ])lant as of one ilatc. The aina snlerted as a starling jioinl wniilil hi 
one in whii'h a major sngiiient of Ihn lot.-il rnst of iirixhiel ion i- biang mcuiif'il. 

VISUAL OBSERVATION. Lang-McFarlaml-SchitT ((^oM Accounting) dis- 
tinguish two kinds rif control, control at the source and control through re- 
ports. They inilicate the imiiortant role visual observation still plays, while 
recognizing that it is not adequate by itself: 

Conlrnl at ilip soiiri e Takr\s plaee at thi* oinMaling levi'l, iimally on the hasi.s ol 
jiliy^iral, on-llie-spot ob-iiAation by tlir foirman nr olliei cxieulne i t"'pon.>ible foi 
I lie jiei foi inani-e of 1 lie iiii ii uiiiler In in. HiM-aiis(> of the "izi- ;inil l■l)lll|)l('\lty of nioilri ii 
liusini''‘S. eoiiliol ,il itii’ >0111 1‘(’ is not ah\ays jtossibli' anil e\ i n \\lirir' it oceiiis it i^ 
siiiipleiiii III eil l)\ 11 1101 1> at iliffi ri ill inaiiagei lal li \ i 1> wloii eaeli line] i> linld 
ri\>]inii.sibl(' for ai'tion at thn next lowia- level. 

Visual or jilivsical methods of in^^ppction and the visual alertness of iirmluetivc 
workers nr service workers, >uch as dp]iartmental s.alvagf' men, can jimvide timely 
clues within i*ach vork flay to minimize losses dm- to faulty method or faulty 
materials. Davi-on (Controller, vol. lin) reeommemls taking ailvantagc of 
these timely clui’s to increase cost consciousness and the understanding of the 
cost effect of specific causes of higher cost. 

CONSULTATION. C bsl aceoiintanta and other staff personnel responsible 
for iiist.illiiig ami iqierating n cost iTintrol system need to consult frequently with 
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fir>t-line foremen or depurtment heads so that the system will provide significant 
information which is helpful in improving the utilization of men, materials, and 
machine?. Dudick (NAA Bulletin, vol. 86) emphasizes the primary importance of 
a thorough basic iiiider.^tandiiig of physical operations and of the interchange of 
ideas between the cost accountant and production supervisors. 

ACTUAL COSTS. Since they are a quantitative exiiression of actual per- 
I'nrmanre, actual costs play a role in measuring jierfurmance to obtain clues for 
f [v1 control actions. I( is generally recognized, howeviT, that past actual costs arc 
not the best yardstick for measuring current jHTformance. Oles (NAA Bulletin, 
vol. 85) expresses this viewjioint as follows: 

It may be said that tliLae are three oulslaniiing arguments against sinii)lp compari- 
son of present with past. First, a euini)ai i'^on with totals made up of details whieL 
have altered is a poor roinjiaiihon. Thi> merely another way of saying that thi' 
roinparison upon which so many executives ]dare great stress is of no real valur, sinci‘ 
it deals with an entirely different set of conditions. Second, prior year figures may he 
difficult to compili' in accordance witli the current classificutions used for accounting. 
If any semblance of similarity of basic data is to exist, an attempt must be made to 
reelassify prior figures, taking into cuiisi deration not only clianges which have occurred 
tnit the rearrangement of data required to meet present runditions. Third, prior year 
records of iierfurniaiicc may never have represented satisfactory perfornuince. There 
IS nothing in prior year figurf‘s, as such, to indicate that they are worth using as a 
standard of comparison. Thi'sp .';(aiiihii ds must ))f‘ indcpeiidt'nlly constmcled, and 
neither budgetary control nor cost uMliictinii can be efTectively secured without liieni 

Some contend that even a reiiorting ol actual cost performance compared with 
a budgetary or standard yardstick does not of itself provide control. Anthony 
(Accounting Review, vol. 82) states that it is primarily the foreknowledge of 
supervisors that they are going to be measured which jiroduccs control. 

Cost roiiorts di’scribe wliat ha^ alieady liapiJi'nial ; iheii'fori' tlipy cannot bi' used to 
control events, sinct^ im one ran alter or undo what has alieady been dom*,’ therr'fore, 
a control report cannot real!}' control anything. 

One explanation of this ap])arent paradox is obvious, namely, that cost re])nrts 
providt' the basis for actions such a^ jiraise, criticism, or suggestions for change, all 
il[‘^igned to inipruvi' future ]iei formaiicc. We think, in atlilition, there is another, 
more subtle wa}^ in which cost reports influence performance, amJ indeed influence the 
very performance being reported on. Ailvaiiice knowledge of the fact tliat a ifqjort on 
lUTfoniiance is going to be prepareil can tie an important stimulus to good perform- 
ance on the part of the person bring judged. 

PHYSICAL MEASUREMENTS AND STATISTICS. Regular reports of 
physical measurements (amount of material used in giillons, pounds, feet, etc., 
amount of materials wasted, units .spoiled, labor or niacliine hours used, idle inaii 
or machine hours, units transferred from oiKTutinn to ui)rTMtiun and to fiiiislied 
goods) arc necessary for effective quantity control, which is the basis for projicr 
accounting and cost control. Gillcsiuc (Cfist Accounting and Control) stresses the 
jirimary importance, and some iim'.>, of physical measurenients. 

Quantity control is intended to jiroviilc .safeguards at a niiinluT of points. In the 
first jdace, it is a .safeguard of the accuracy of the unit product costs computed 
by the cost department. If the quantities on which unit costs are based arc wrong, 
the unit costs arc wrong. Quantity control is intended to ensure the accuracy of 
iluantities used by the cost clerk. 

Quantity control is a means of protection against excess incentive wage pay- 
ments. When a piece-rate wage payment plan is used, the quantities reported to 
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thp p.'iyroll department for labor payment are usually checked against quantities 
protluced as shown in the production and cost records. Likewise it provides 
indication of shortages in materials on hand that may have been caused by loss, 
theft, unauthorized ii-e, or unauthorized shijiment. 

While such information is customarily only used monthly to derive figures for 
the flow of costs through apiiropriate general leilger accounts, it needs to bi* 
known daily ami wef*kly in order to achir'vt* better utilization of a firm’s resource- 
through the effrjrts of the production planning department anil of tho<e execu- 
tives and Mijiervisors concerned with taking cost control action- in production 
operations. 

STATISTICAL QUALITY CONTROL. Through tin* u.-e of statistical 
sampling terliniques ami probability theory, physical measurements of actual 
use can be related to one anolher or to standard jihysical requirements. Si ch 
statistical interiiretalion can as^i^t management in focusing on those factors ol 
production which are out of control. 

Statistical methods are aiiplicalile where measurements are subject to variation. 
Mt‘asurements of spoilage, waste, man-hours required jier unit, etc., wall vary in an 
oiicration despite earefnl ]ilaiming and attemiits to standardize and control all 
the variables of ijroduetinn. Men, materials, and maehines are fallible, ami 
w’orking conditions arc not always identical, ami so all are subject to imliviilual 
variations. The l;iws of iirobability have been ajiiilied in so many of the physieal 
and social sciences that it ma>’ be said that the laws nf probability ])roviile an 
almost universal yanlstiek for me.asiiring ami eontrolling variation. Samjiling 
techniques, which are based upon the matheniatieal laws of probability, offer :i 
goofl ileal of ])rnmi-e for inereasiiig the olTectivoncss of managerial accounting ami 
for reihicmg the cost of cost control. 

In recent ye:irs statistieal inv(*stigations have lieen made and applications devel- 
oped and refined liy various tyiies of biisiiies'-es, governmental ageneies, and public 
accounting firms. This exjiericnce has served to establi-h the aiiplieability anil 
usefulness of statistieal techrii(|ues over a wide range of problems. IJart (NAA 
Bulletin, vol. dS) asserts that this demands that memliers of the aeeounling 
profession re-examine tlieir data processing criteria : 

In data accumulatiun and pruci's.sing, iuinocess,;uy cu-t^ are oftiai incuried becauM 
arcniinting standanls nf aeiauacy are used in llii' uuaiiUficaliDii uf data for jdaiiimig 
and conlrol. However, iiiaiiagi'nienl sf'ldoin nceils the same liigli aci ni a cy for cniitrol. 
which is reiiiiired when aci-uunting for (he cniiipany^ casli. Jlnncn, liefore infurrnalinu 
is gathereil ami iirncn.ssnd, accomilant- shonlil detnniine just what di'gree of precision 
is reennred fur jilaiiiimg and control. In so doing, they cannot afford to neglect 
scienlific techniques which are being sncce.-sfnlly used in other piofessions wIhtp the 
prnl>h'in.'^ nf analysi.-’ and ml I’lpi elation are jii.^^l as difficult as in the aicouiiling field. 

Vance (N.\A Bulletin, vol. 30) jiredicts that relatively small firms, which cannot 
afford elaborate control techniques, may find that sampling techniques will prove 
a satisf:ictory substitute: 

Where ii substantial volume of product is made or some prnce-s nr operation is 
done frequently anil no continuous, formal cost accounting is done, we ean gather cost 
inforniation and, thenffnie, exercise cost contiol by estimating the unit cost from a 
sample. For example, we may take a samjile of time cards for a rrriaiii operation and 
estimate the unit labor cost from them for the period in que.stinn. Note that this 
invokes all the advantages of other applications of sampling theory. We can deter- 
mine how large a sample to take to give the degree of precision we want in the 
estimate. We can balance the cost of the sampling against the quality of the result 
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wr want. Wp can use the devices of scienlific aamplinR to determine what ilcins tn 
include in the sample. We can eliminate, if w^e are careful, the biases tlial insult from 
iiM* of personal judf^ment alone in selectinK and evaluating samples. In view of the 
fact that complete, formal cost accounting is often considered much too expensive to 
justify its use in small industrial operations, this should appeal to many cost ac- 
countants anil to many managements as a means of obtaining cost data scientifically 
at a very reasonable cost. 

A standard cost system i« one of the most important tools used in controlling 
costs. Three sections of this handliook are flevoted to thi> subject, the sect inns on 
Setting Stanilaril Unst.^, Operation of Stanrlard Costs, anil Analy sis and Control ol 
Standard Co>t ^^lrianres. The last section ineliules a discussion of the use ol 
statistical tecliiiiijiies in determining which variances from standard n^qiiire 
investigation and rorreetivc action. 

Budgeting 

FUNCTIONS OF MANAGEMENT. All business enterprises are estab- 
lishcfl and ojierated for the purpose of attaining eiutain basic objcclives which 
will not generally he realized without effeeti’''e direction. Siicees'. uf a firm seldom 
oeciirs by arciilent; rather, it usually results from rarefid alleidioii to all phasi's 
of operations by those who are charged with the responsibility lor managing lh(‘ 
enterprise. 

With the increasing size and complexity of industrial r)rganiza1ir)n‘-, the neetl for 
scientific manageiiieni has become more evident. It should bi' aildi'tl, however, that 
scientific management, as Welsrh (Budgeting: Prolit-Planiiing ami Control) 
points nut, ‘Moi's not involve a formalistic, highly roinjdieated sy^tian of business 
management,” but does include "the ])r('eesses of investig.ation, analysis, and ileei- 
«ion.” 

Similarly, Davis (The Fundamentals of Top Management) sl/iti'.'v that, “man- 
agerial fiinetioiis involve the work of planning, organizing, and eontrollmg the 
activities of others in aeeoniplishing the organization’s objectivr'^.” Thus thesi* 
broadly coneeha^Ll functions inelude formulation of plans, coordination of 
activities dictated by the plans, and control of operations. All three are com- 
plex and interrelaterl. Furthermore they are maile increasingly iIifTieult by 
changing economie conrlitions, go's errim cut regulations, eiistoiner neials, ami tech- 
nological advances. 

For these reasons, management should know where it intends to go (objertiveO, 
the requirements for getting them (plans), means by which it may meet these 
requirements (coordination through organization), and in addition jirovide for 
constant vigilance over exeeution of the jdans (control). To carry out thesi* func- 
tions effectively, management mu>t formalize its plans in such a way that a ba.-is 
for coordination and a means tor apjiraising the actual ri-.-ult.s of ojiiTations are 
provided. 

Management must therefore have at its disposal various tools, technique=5, and 
procedures which provide information u^Tful in rieeisinn making. Comprehensive 
budgeting is one of these tools and is generally recognized as most useful tor plan- 
ning, coordinating, and controlling enterprise activities. 

DEFINITION OF A BUDGET. Numerous definitions of a budget have 
been formulated, but common to all is the essential idF‘a that a laulget is a written 
plan covering projected activities of a firm for a definite lime peritid. A team of 
34 European experts from eleven different countries, who made a survey of how 
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accounting was performed in the United States (Cost Accounting and Productiv- 
ity: The Use and Practice of Cost Accounting in the U.SA., OEEC), has defined 
the budget as: 

A plan of operation expressed in monetary terms; it ronsequcntly includes a forecast 
of income and expenditure and of receipts and costs for a specific period, usually 12 
months. This notion of a plan of operation is most important; and it is here thal 
this form of budget differs markedly from budgets of ])ublic services, the main piirposi' 
of which is to fix allocations which spending departments must not exceed. 

Others have emphasized similar ideas: 

A budget is a plan for roordinating the various ojierations of a business expres'^ed in 
financial terms. (Lang-Mcrarland-Schiff, Cost Accounting.) 

Budgeting 'is, basically, only a ])lan of operation, and even the most rudimentaiy 
business effort has to be motivated by some tyjie of plan. (Loncar, NAA Biillelin. 
vol. 37.) 

Heiser (Budgeting — Principles and Practice) defines a budget as the over-all 
statement in financial terms of a comprehensive plan of operations and actions. 
A biulgct can function as a device not only for ])l:inning and coordination, but 
also for control, accoriliiig to HcImt, if it adcnuately iirepareil and fully used 
It is Ileiser’s opinion tliat the eommon praetiee of aitjilying the term “budget” 
to mere segments of the comprehensive, master ])lan is unfortunate because i( 
leads to confused thinking. He prefers to use the term budget schedules for the 
segments. Thus he refers to a listing of budgeted sales as a sehedule of Inidgeti'il 
sales rather than as a sales budget. 

A comprehensive budget includes the sejiarate plans made for the various seg- 
ments of the enterprise. Through its development, the several division i)lans are 
synthesized so that the end result is a unified plan for the firm as a whole. The 
eom])rehensive builget y)rnvi(les estimates of revenues, costs, anil exi)eii>es for the 
time period, including plans for such other items as cash rcrpiirements, inviuitorA 
levels, and capital additions. 

In view of its nature, a budget is related to both accounting and managemenl 
It deals with information which must be based, at least in part, on ilata derived 
from accounting records and which must be reported eonciirrently with results of 
operations for their full potential to be realized. Furthermore the budget is closely 
associated with all phases of operations which are directed by management and 
which must be implemented through the organization. 

OBJECTIVES OF BUDGETS. Accounting provides information to man- 
agement as well as to many groups external to the firm, such as stockholders, 
governmental agencies, potential investors, and creditors. Budgets, however, are 
tools designed princijially for internal use and therefore should be developed 
accordingly. They can be justified only if they serve management. Wclscli 
(Budgeting: Profit-Planning and Control) writes: 

Dynamic budgeting is the principal tool of planning and control offered to manage- 
ment by the accounting function; its usefulness increases with the complexity of the 
organization. It also is the accountant’s open door to the inner councils of toj> 
management. Thi.^^ mutual enriclimrnt nf function between management and aecount- 
ing LS a vital feature in the .^ucce.'^.'^ful life of progre.ssive enterprises, but its full 
potential freiiuently is hindered by the gap between the mechanics of budgeting and 
their practical application to the problems of modern management. 

In emphasizing the usefulness of budgets, it must be kept in mind that budgets 
are. an aid to managerial judgment, not a .substitute for it. As Heiser (Budget- 
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jj^g^_Prinjiplpp and Pructicc) states: “A budget is not designed to reduce the 
managerial function to a formula. It is a managerial tool.” 

For bmlgets to be effective, management should be conscious of the benefits to 
be derived therefrom. Furthermore it should participate actively in budget 
development to (1) impress upon everyone coiiec riieil the importance of the 
])roject, and (2) ensure that the budgets are lonstructed in such a way that they 
will be useful in carrying out the functions of management. 

Ihulgets are instruments designed to aiil inaiiageinent in planning, coortlinating, 
jiiil controlling n])erations. Aceonlingto lleiser (Ihidgeting — Priiieiples and Prac- 
lice) the budget of the company serves three ])urposes: 

Fii’^1, it l)^o^'idL's top iiianagL'iiipnt with a -oiniiijii ized imdorc ol I hr to br 

expected fiGin the inopoMal plan nf iippratunis Piiis auls llir maiiagninent in detpr- 
Miiiiiiig wlielher the ])ljin is sal isfiir‘1 ory. Sni*i)iid. fnllowing ajiprnval, it snrvi'^ a.^ n 
guide to expciilivps and dpi)io‘tinpn( heads l•p‘^pon'-ll)l^ for inilnuhial segments of the 
i)]iprMtions. Thii il, it si'cvi's to lueasnrp ])ia ft)nn:m(*(', sinci' Inidgrd df'vial ion> ri'flpct 
nitliPr tiip organization's failuie to achipvi* (he idaiined ->1andanl- of peiformani e m 
ils ;d)d]ty to brtlpr them. 

Ileekert and Willson (Business Budgi‘tiiig and rontrol) detail by functional 
areas the reasons for budgeting, as follows: 

Planning : 

1. To hasp action npuii tliurougli investigation, study, anil ii'sean ii 

2. To pnlist the assistance of the entire organization in did eriiuning I lie iiio''i 
jirofitablc l uursp 

3. To serve its a declai alioii of policies 

4. To define objindives. 

,5. To stabilize pniidoyineiit . 

6. To make more effective use of physical luiiiipmrrU. 

Coordination: 

1. To eonrdiiialp liuiiian effori within Iht' tnisiness stnicturp. 

2. To relate the aidivilii's of the busiTH's.s to the geinaal trenri of econninic condi- 
tions. 

3 To direct capital and effoi I into the iiiO''t jirorilable i liaiiiiids hy means of a 
balaneeil and uiiifiiat jii ogram. 

4 To reveal weakness m organization. 

Control: 

1. To control specific opeiation'- or expeiiditui es. 

2. To prevent wnste. 

Even though different firms may stress some of these objectives more than 
others, substantial benefits may still iieerue through the n^e of budgets. All the 
reasons for budgeting are iinjiort ant, ami if tho'^e vhieli are emjiliasizevl in a par- 
ticular firm arc realizerl, the effort involved will have been worth while. For 
example, budgets may occasionally be used primarily for multiple-unit coordina- 
tion. If this task ran be more easily acrompli''hed tlirough budgets, then their 
use in this conneetinn can be justified, even though they may not be utilized for 
other purposes. In other instances, budgets may be used prineiiially as a control 
device for signaling areas of operations which may need further investigation and 
perhaps corrective action. It should be recognized, however, that the full potential 
of budgeting cannot be realized unless it is extended into all areas of the firm’s 
activities and used to assist management in ita functions of planning, coordinating, 
and controlling operations. 
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Participation in Planning. In some way, all successful firms must plan, and a 
budget will be helpful in this phase of management activity. By requiring plan.^ 
to be put down in writing, what has perhaps formerly been a vague idea must now 
be thought through rarefully. In so doing, gap.'^ in thinking may be disclosed and 
corrected. Furthermore, it may be found that unwritten plans of the several 
segments do not fit together and therefore must be adjusted. 

The partiripation of all members of management in building the budget ina\ 
perhai)S unrlerseore the central objective and give a clearer insight into hoAv ear li 
division fits into the over-all budget plan. This kind of knowletlge and jjar- 
tieipation give< a sense of being iiart of an eflbrt greater than the one with winch 
each is intimately associated. They ma> also eontriliiite to a lietter understanding 
of the ])roblenis of other deiiarlmeiil-. Out of the-, may emerge a team effort, the 
results of whieh may be difficult to measure but iie\ ertheless be quite real. Plan- 
which are drawn rarefully for each segment of the business, synthesizetl projierh, 
and developed with and agreed to by all members of management wdl usiialh 
result ill a greater effort to realize them than wall haphazard plans baserl on iii- 
ennijilete and perhap- faulty data i)oorly conmninicated. 

Coordination of Effort. The extent to wlmdi a firm uses its resuiirees efiec- 
tively w'ill in a large measure detennine it,', -iiceesv. Thi* greati’st resouree availal)!!' 
to the enter] u’i.se is liiiiiian effort. But it must be directed to specific objectives; 
human effort niii^t b(‘ eoordiiiated. Tins i^ one of the nio-t dillieiilt jobs watli 
wdiieh management i" confronted. It is th(‘r(‘fore imiiortant that jilans be rlevel- 
ojied 1o jirovide a basi- for systemalic direelion of the aclivities. Uoonlination nl 
effort'^ require.-- communication of objectives and instructions, and a budget i- 
one very iinjiortant means of cnniniuniealioii. 

Methods of Control. The great ehalleng(‘ to tlie modern executive is tlie con- 
trol of day-to-day ojieratioiis. Alain euiupanie.-: have found that this ehalhaige 
cannot be .^uece^sfiilly met by informal iiietlioiK wdiicli emphasize the ex]ieriene(‘ 
and [ibihties of key executives wdio have had a gooil average in making correct 
decisions based on irieoin])lete information. Alethofls and devices for aiding man- 
agement in its control function, therefore, should he constantly studied and 
develojied. Plans may have little meaning if they do not proA'itle guide-^ to man- 
agement action. 

A basic iiigriMlieiit of control is an advance estimate of what mu njieratinn, or a 
jiroduct, or a siieeial iiroject ^lioiild cost, .«inee control inqilie- the eoiiipfin-on 
of an actual cost with an e.'-timate of what it .'-hoiilil have cost, followed by ap])ro- 
jiriate corrective action. A budget, when eandiilly develo]ied in the light of all 
jiertinent considerations and continually revised in terms of changing circuiii- 
stancTS, ])rnviilcs management with e-timate-: of wdiat operations, proeesscs, and 
lirodiicts should cost. The develojmieiit of a liiidget, wdieii eoiqiled wdth a sound 
organization, provides a strong basi.- for control. 

It .should bi‘ recognized, linwi’ver, that control i- exercised liy people and that 
the mere preparation of a budget Avill not cn.>ure its elTeetivenes-. For this reason, 
budgets should be jirejiared in a form and in term- understandable by those wdiu 
are expected to Il'iat their performance measureil by it. 

Of considerable imjiortance is the fact that bullget^ are arlaptable to all kinrls 
and sizes of biisines'-es. Undoubtedly, the more complex the organization, the 
more necessary becomes the use of Inidgets. On the other hand, they have much 
to offer to the small manufacturer, .«ince he also must have yard^^tieks by 'which 
to measure the performance nt every phase of hi.- business activity. Very small 
producers wdll probably find that informal estimates will sufficCj hut the effi- 
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ti^nry nf th<’ir o])tT.‘itioiis may bc‘ imiirovnl Ihroiifrli systematic plans, even 
ihdimh snrh plans may not be tletennineil l)y the most refinerl methnd^. 

In -ummariziiip: their Uniitrnllership Kouiulalimi stinh' of A 2 A eompanie>, Son! 

AVelseh ( Busine.-.- Biiilnetinir) stati : 

Till' -Indy I'lnai-ly (hat biulKeliiift i- niie el' the In'sl apiiroaciie*- fnr ohlainiiiK 

,(ir)rihnai Mill of (he varinii.s fa it or-- nf iiroihii-linii in the inihvirliial Inisines.'^ enteiprise. 
Till ^tluly also sliows that hiiiisf'l iiift i> a (erlinique ariaptiible tn the ni'cds of prar- 
i]i ;i]lv all sizes and tyiu'> of I)iisine*'>. The wulespreatl use of hiidgetinR attests its 
\'iliie as a planning: ami eoiilrol t eeliiiirpie. There seems little doubt that thi’ usi‘ and 
1 1'Hneiiieiil of (his t ia‘hiiii|iie will ineiiaisi' a^ lln* Ainiaican i‘i‘onomy rDntinue> La 

^1 nw\ 

TYPES OF BUDGETS. Be eaiise Inuket'' are called upon tn ser\'e tliffeii'nt 
jiiniHise^, ilinVreid l>’pe.- of Innkcqs hav(‘ beiat ilevelopf-il Heiiresental i ve priin.ir\ 
liiiikid i'las''ifiea(inii,- ilistinnnish bidwiMii (I) program and responsibility 
budgets, and (,-) capital and operating budgets: 

II iv -all' 1 [I ^ly I ha( in a lamijiaiiy (hat ha" a eDinidr-l e binket in^ lui'^rain. one w oulii 
I \lit‘['l (<) lind l^^n Ivjie." of l)iiil»els, a "pi oirraiii" bii(lp:i*l a ml a "n ■''.u)ii"ibihl>''’ biid>;t'( . 

. . The pin^iam biiikid sel." forlh plan." in (lains of the major ”pi ojii .iin,"" the 
I'Diiili.iiiy plaii" to unilf'i'l alvi'. . . . The i i'spoii"ibiii(_\' bnilinel foith idaii" iii li'rin,'^ 
ol ill!' plM"C)n^ n'"poii"ilili' fin eari\’iiiy; them im(, (Anthony, Pdanani inrad Aei-oiint- 
iim.) 

||■{ulkel"l may he ili\ ided into mam cla^'^es; (1) apitid Innljuri", direi'liil Inward 
] ll i))iii."eil exjM nilil lire." for jn’ojf'iM a<‘li\ilie", anil (2) nper.'iiin^ l)mliir'(" ihreined 
iiiM.iiil plaiimnii ami eoid rolling program ai*l i^■llil . . Operating ami eapil.il 
liiiilgi I" m,i> aKo be i‘la""ineil \)y (ypi- inlo (a) appi o]nii( ion, (b) forrr:i"t. anil (c) 

III \ibli bnilgi'L". (Koldi’i-, A 1 )ielinii:ny for Aeeounianis.) 

Bnih writers eni|ih:isize (hi* ''Mine general iN'pcs of btulgt-ts in a comprehensive 
budgeting program. 

Fixed Budgets. Iiiisiiies" Imilget-' are often idassifieil iidn lixed nr static 
budgets ami IIi'mIjIc oi‘ ^■ariab]l‘ t^ la'". A fixed lanlget i" mii' wliieh i" iiri'parial for 
line level of activity for a didinite time jierind. The chiei (‘harae(eri"(ie nf siicli a 
leiilgi't i~ llial ll 1- nol adjii'l I'll to .aelii.al let el- of .'ii'l it ll A ulnai erjii i p;i i'i"Oii" are 
m.nle with aeliial n'."ull.' of ujii'ral inii". V lixed budgel ni;i\ lu' sa ti-facl orv whim 
(lie ennipaiiy’s acl i\'i( le." can be estim.ited re;i'oii;d)l\ aecnrately, bill at be^^ it has 
Imiitial ii"efiilm'ss M" a coni ml tool. Aclnall>', a hxeil lnnlgi'l i" siibji'cl (o revi."inn, 
ami iherefore it should be looked upon a" one whieh i- fixerl oid\ in (he seii"e that 
it is nnl c'ldjiisled tn refleel ilata for the aetnal h‘vel of fqier.'if ions. 

Flexible Budgets. A llexible, or variable, m- sliding scale budget i> one whieh 
I" ci)ii,"1 nicleil ill ."uch .‘i Ava>' lhal if will bt* ]ni""ible lo ileli'riiiine biiilgrded costs 
for any level of activity. A flexible bndgel i." mneh more ii.=?(‘tnl as an aid in 
cimlrolling operations than i" the fixed nr static budget. Tn this ronneetion, 
Devine fUo.st Aceonnling and Analysis) Avrites: 

'The flex'ible --"liiliiig- bmlget is tin* most effeelivf‘ jn‘'linmenb iifled by aenDuntanffl 
lo aid in eoiitrol of faeloiy oA'crhead cn.sl.s. The flexible budget, shoiihl not, be con- 
fused with tlie general eriordinating budget, wdiirh j.s e.^sscntiiilly the expre.sfiion of a 
plan of action that eiiable.s management to coorrlinate the producing, distributing, and 
financing functions of the bu.siness. 

If a company operated at 10,000 hours of activity, it would make little sense 
from a control standpoint to compare rests budgeted for 15,000 hours with those 
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ac-tually iiiniriPil for 10, 000 hour.-. Tlic* L*uinj)ari>’on, of coiii^p, woulrl 

bi* Olio ivhii'li ri'liitnil biidjrrtoil and artnal to the .-aine loA’id of artii'ily. 

Floxildo f)iid;rc-ls art* ]iriiiripally ilosifrned for u>c in cuntrollinn; anrl p\- 

ppnso> a> rolalfal to ])rr)iliictioii and -ale-. Sales forecasting is oiu’ of thn artiviliiw 
whieh iiuist be* rarrif'd on in a (•nin])r(*ln*n*'ivf‘ Inidjiotinp; jiro^rain, but 
in flexible ])iulf!:i'lin”; is on co-l^ and f‘Xi)C‘n.-i*s. The fixed biul^el, subjeet to revi- 
sion, \m 11 l)e n-[*d for .sdc' and other iletaileil lind^ii'ts snrh a^ cash requirements 
and capital additions. Xiekerson ((''i)sl AeLajiinlino) I'rioii" Ibis i)oin( out 
folloAV^: “Sinei* Imth t\ ])!■' ol Ijiidnoo Ikia'i- ilicir jiarliradar ii^e^, then- i- no ijoiin 
in arguing for eitlu‘r a fixr'd budget or a variable binlgi't to tin* exidii^ion of the 
other . . 

Development of Flexible Budgets. In orih‘r to di'vib)]) flexible budgets, >fniie 
knowledge of cost bi'liaiuor is iin]ioi tant . Taao a])i)i'oai'he< aia* aA ailable for euii- 
strueting such budget^. One r(*f|uires the ^i*]iaration f)f eosts into fixed ami 
proportionately variable eoinponi-nt^. In the total for nianufai t iiriiig burden, ii 
may aiipi'ar as follows: 


Annual Capacity ~ 

“ 12,000 direct labor hours 


Item 

Tol;d 

Roll' 

f ixed eo'-t'- 

.'ll: 7.200 

$0 (id 

Vaiiiihle rolls’ 

I.SOU 

0 to 

'I’uhil 

sig.ooo 

-SI 00 


Thim, if a Hrin ojierati-il in one a ear at s,()l)() ilireel labor hour-, tlie burlget I'fl 
burdi'u iMJiilil be .Sll),4()(l, made iij) of fixed eo>t^ of S7,-l)() ami vanablr* costs of 
-1^0, (iS, ()()() honr^’ X S.4()). Although lln* iin‘(*(‘ding bndgf't ha^ bi'eii ^howii in 
total only, an aetiial budget iNuiild inehuh* earh lA])i* of li\i‘d and ea(‘h ty])e ol 
A’^ariable eost. 

It is diinblfnl if ei)">1*' ean be separated info tliime eiiini)om‘iit- wliieli are literally 
lixi'd or N aviable. ( )n the other hand, it i- i)erha])- ]iO'','-iblf‘ to inaki* a li'iilahNe 
separaliiin wlneli will bi* ^nllieienily ?-arnfaehiry AVitlnn tlii' pi'obalile langi*,' ol’ 
outinit for use m making managerial deej^inim. I For a eomiileti* di-^eu.-^inn of lixnl 
and A^'l^iable i'Ost>, v[.(^ >i'etion ini Aeiainmlalioii ol AJainifaetnring Overlu'ail I 

Undei’ a second aiii'i'oaeli, a lli'xilile budget may bi* di'A’eloped foi' ''])f‘eilie levels 
of activity; lor exainjile, -100', obO , liOO, 700, ami -o on, vitli e-Liinati*'' being 
made of what the eo-l" 'Imiild bi* at these le\e]s ol aelivilA. AA'heii tlii'^ ai)])roaeli 
is fullowi'il, nol all i'o^t> are neei"'<arily separated into ihu-i* wliieli are lixi'd and 
Ihu-e A\jneli are varial)le. If the aeliial level of aetivily i" eiiua] to oni* of tin* level- 
for which l*u,-t^ have been budgeted, no dillicnlty i,- eneoimlered in determining 
the bmlgeli*d eu.-ls at that level oi aetivity for eomparative purpose,'-. 

Oo the otlu*r liaml, if the aelii.il aetiA'itA at a IcA’i*! I'or whieli the budget iloi'- 
not shoAV rusts, it will be uf'ei'.'-^arv to mter])olati' in ordi'r to obtain tin* budgeted 
rusts at that aetiAilA . If llii- aiiiial aetivity m only ^lightly dilTereiil from that for 
which rust,'^ aie budgeted, no ,-igiidieaul dilfereiin*,^ amII oreiir if tin* biidgeteil en,-1,- 
for the artiial l(*\el an* as.-umed to be tin* ^aine a.^ iho'-e li-ti‘d on the bnilget, for 
the aetivily level neare.'-l to tin* aelnal Icau*! attained. Idnis, if r*o,-t- are bmlgeti'd 
for 80 and 100 percent of eaiiaeity, and the actual aetiA itA' is SI ])ereeut of eapae- 
ity, budgeted eosts at the actual activity level may be a.^smiieil to be the same a? 
those budgeted for SO ])erront of eajiaeity beeause the <inall difft'reiiee of 1 percent 
is not ,=:nffieieiit to change signilieantly the total bmlgeted rusts. 
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Interpolation, of course, may not be precisely correct, although reasonable 
results can generally be obtained by its use. Interpolation between levels of 
activity assumes that variable costs vary proportionately with activity in the 
ranpe under observation. This may or may not be true. 

A brief flexible budget of the latter type, totaled by cost behavior classifica- 
tions, is given in the accompanying table. 


Percentage of Ciipar itv 

Costs 70% 80% 90^ f 100% 

Fixed 11,000 51,000 $1,000 $1,000 

Semi-variable 600 650 750 950 

Variable 700 800 900 1.000 

Total $2,300 $2,450 $2,650 $2,950 


The care used in determining costs included in a flexible budget will often 
liirertly influence its usefulness. Costs wJiich reflect iletailed study and which pur- 
pnrl, within the nrea of human limitations, to represent what ihi' cost'^ ^hunld be 
wdl be more effective in the control of operations than co‘^ts whirh have been 
iletermined on the basis of past performance adjusted by rough r-stiniatcs. 
Schlatter and Schlatter (Cost Accounting) emphasize that; 

... Not all budgets are standard budgets. Standard budgets show the nmount of 
costs that should be incurred. Other budgets may be drawn up to show the amount of 
costs expected to be incurred, which may be quite different from the amount of costs 
I hat should be incurred. A standard budget is i'-*quired for the best cost control, 
although a budget showing expected costs is usually better than no budget at all. 

Appropriation Budgets. Another type of budget, encountered particularly in 
i^fJN ernmental operations, is the appropriation bmlget. Such a budget may also 
occasion, ally be used by businesses, esperially in connection with advertising, 
capital additions, and research. The distinguishing characteristic of an apjiro- 
priation budget is the limitation set on expenditures ineludecl in such a biifiget. 
The amount budgeted becomes the maximum amount which can be exiicnded for 
the items in question. This type of budget has only limited usefulness for business 
operations, and if rigidly adhered to, may sometimes result in unwise exjiemliiurc 
nf fiiiuls. It is fundamental that a business budget must have some degree of 
flexibility; otherwise, unsound practices may be followed. 

General Use of Budget Types. All llirec tyjies of budgets — fixed, flexible, and 
appropriation — may be found in use in business enneenis. Some firms may einjiloy 
all three, while others may use only one type. This use m,'iy range from develoj)- 
nieiit of only a forecast budget all the way to ailoption nf a complete budget 
system in w^hich operating controls arc incorporated. Anthony (Management 
Accounting) says, ‘There is a tremendous variation in the way in which budgets 
are prepared in different companies; in fact, the diversity in budgeting practice is 
much greater than the diversity of accounting practice.” 

BUDGETARY CONTROL. As Matz-Curry-P"rank (Cost Accounting) have 
stated, ”the terms 'budgetary controF and 'budgeting' are frequently used inter- 
changeably.” 

Definition of Budgetary Control. Budgetary control in its broadest sen-s-e 
means the use of a comprehensive system of budgeting to aid management in 
f'arr^dng out its functions of planning, coordinating, and controlling operations. A 
group of European experts (Cost Accounting and Productivity: The Use ami 
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Practice of Cost Accounting in the U.S.A., OEEC), after visiting many American 
firms selected for their good managerial practices, wrote: 

Budgetary rnnlrol ennaista in comparing estimates of income and expenditure with 
the actual returns. The control embraces every budget, including the profit and loss 
budget and the cash budget, and records are compiled showing the annual and 
monthly estimates, actual income and expenditure, the difference between the 
e.stimates and actual income and expenditure, as well as the percentage variation. 

On the basis of their long experience in various European countries they observed; 

Forecasla aiul estimates are not new to the business world. . . . What is original in 
America is the jirei-ision of the methods used, the budgets being drawn uj) on tlu' 
basis nf a meticulous anti systematir aiial3'sis of the roniponent industrial and com- 
mercial nperjiLions. Few European firms draw up budgets in this meticulous wa^’ oi 
use thf’iri as an instrument of management control. 

Sometimes the term "budgetary control" is restricted to the use of budgets as 
iiistninients for provitling iiifoniiation to be used as bases for comparisons between 
costs iiieiirred and costs which should have been incurred. In this context then, 
budgetary rontrol is (1) the signaling of eosts which differ from the builget, 
:ni(l (2) the following uji of significant variations with eorrectivc action b^' maii- 
ageiiH'iit. (See the siTtions on Materials, Labor Costs, and Manufaeturing Over- 
head anil Normal Activity for biiilgetary control of these posts.) 

J’eiree ])oints out (Harvard Business Review, vol. 32) that a good administra- 
tion of budgets permits common-sense departures from the budget. When a 
situation makes an iinbudgeted expenditure desirable, the manager eoneerned will 
not hesitate to recommend it if he is satisfied that it will prove benefirial to tin* 
comjiany, thus not permitting the imdget to control merhanieally. 

Advantages and Limitations of Budgets. Certain advantages and limitation" 
of a budgeting program have been adapted from Welseh (Budgeting: Profit - 
Planning and Control) as follows: 

Advantages: 

1. A budgeting program forces early consideration of basic policies. 

2. Adequate and proper organization is requiit'd; that is, ilefiiiile assignment ol 
respon'"ibdity for each function nf the business. 

3. All nieiubers of nianageinent from the toji down must participate in the estali- 
lishment of goals. 

4. All iiK’iiibers of departmental management are compelled to make plans in 
hariiioiiy with plans of other departments. 

5. Management is forced to put down in cold figures what is necessary for sali.'"- 
factnry results. 

6. Management is compelled to demand adequate historical accounting data. 

7. Managenu'nt must plan for the most economical use of labor, materials, facil- 
ities, and capital. 

8. The habit of timely, careful, and adequate consideration of all factors before 
reaching important decisions is instilled at all levels of management. 

1) The cloud of uncertainty that exists in many firms among lower levels of 
management, relative to basic policies and objectives, tends to be reinoveil. 

10. The extent or lack of efficiency is pinpointed. 

11. Understanding ia promoted among members of management of their co-workers’ 
problems. 

12 Management is forced to give timeh' and adequate attention to the effect of the 
expected trend of general business conditions. 

13. A perioilic self-analysis of the company must be made, 

1 1 It aids in obtaining bank credit. 

lo Ti ogrc.s.s or lack of progrp'^.s toward the objectives must be checked 
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LimitationB : 

1. Estimates are used as a basis for the budget plan. 

2. A budgetary program must be continually adapted to fit changing circum- 
stances. Normally it takes several years to attain a reasonably good budgetary 
program. 

3. Execution of a budget plan does not occur automatirally. All levels of manage- 
ment must participate enthusiastically in the program. 

4. No budgetary system will eliminate the nece.ssity for .«\iperior executive ability 
in every major business decision. 

The team of European experts (Cost Accounting and Productivity; The Use 
and Practice of Cost Accounting in the U.S.A., OEEC) concluded its observations 
on budgeting in American companies with the statement ; 

The working of the budgetary procedure in the firms visited shows clearly that it 
takes time to install a sound budgeting system in an undertaking. Several years may 
elapse before it is fully adopted, but it is able to fulfill part of its purpose from the 
start. 

When budgeting is first introdueed, some difficulties are U'?u:illy eiienuntered, but 
experience has proved that those who have persevered in suite of these difficullies 
have not regretted it. 

BUDGET DIRECTOR AND BUDGET COMMITTEE. For a budget to 
be effective in the accomplishment of its end olijcctives, it must lie jiroperly 
developed and utilized. The budgeting program must be sountlly administered. 
Budgeting is a management function, and its success depends in no small way on 
the support given this important function by toj) management. As a matter of 
fact, such a program will probably be doomed to failure from the outset unless 
the chief executives give it their whole-hearted support. 

With reference to the organization for budgeting, Ileiser (Budgeting — Prin- 
ciples and Practice) observes: 

Because of the number of persons involved in preparing a budget, and the varioiLs 
interrelated actions and decisions, cnordination liccomes a problem and renuires the 
setting up of a budget office. The Inulgetary system is a romplical ed mechanism, and 
a governor must be iJiovidrd to ensure that it works smoothly and effectively. Some 
executive must be jussigned this responsibility to ensure that budgeting is properly 
organized and carried out. 

Primary responsibility for the administration of a budget is usually delegated 
by top management to an executive, variously known as the budget director, 
budget officer, or assistant to the iiresulent. Ileiser indicates that, “This executive 
may be the controller or a separate coordinate executive ap]H)iiited to function 
solely as a burigel officer.” 

The general duties of the budget officer are (1) to coordinate the efforts of 
those engaged directly in the preparation of the budget, (2) to ]jre]iare budget 
reports, (.'^) to recornmeml sueh courses of action as may be indicated by the 
budget, and (4) to make special studies jiertaining to the budget. Hennessy and 
Roberson (NAA Bulletin, vol. diS) give the resiionsibilities of the budget director 
in the Strombcrg-Uarlson Division, General Dynamics Go, as follows: 

The budget director is responsible for the final ju esentalion anil iiil erpretation of the 
company financial plan. . . . Further, the budget director is resiionsiblc for (he ilcvel- 
npment and revi.'^ion of the budget ])roccilurcs and is'-uance of in^Lriictions jicrtainmg 
to schedules and general activity of his staff. 

The budget director is a staff officer and as such should exercise no line 
authority cxce])t with his own personnel. Furthermore the development of the 
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budget shnuld rnt be a iob delepated to the budget offirer but rather one that is 
supervised by him. The budget will be the product of the efforts of all levels of 
management, but these efforts should be coordinated and supervised by the 
budget ofiicer. 

Position in Organization. Various arrangements have been recommended as 
to how the budget officer should fit into the over-all organization. At least two 
possibilities exist, and both are supported by different groups with deep conviction. 
Some authorities recommend that the budget director be completely separated 
from the accounting function, not only physically and in terms of duties, but also 
in the chain of command. These writers usually insist that the budget director 
should report to the chief executive nr his immediate subordinate. Thus, Lamperti 
and Thurston (Internal Auditing for Management) emphasize that “the budget 
function should be set up separately from accounting and should not come under 
the supervision of the comptroller.” Loncar (NAA Bulletin, vol. 37) writes that 
in the Vendo Company the “budget program is . . . set up as a staff function 
reporting directly to the office of the i)resident or the executive vice-president of 
the company.” 

Another group seems to believe just as strongly that the budget officer should 
report to the president through the accounting organization. Ileckert and Willson 
(Business Budgeting and Control) assert that: “In most companies this is the 
function of the chief accounting official, the controller. ... In large concerns 
an official may bp designated to devote his entire time to budgeting. Such an 
official should generally be under the jurisdiction of the controller.” 

The Controllership Foundation study by Sord and Welsch (Business Biulgeting) 
shows that of 379 companies with formal budget programs, 40 percent have a 
budget director (or an individual wath a very similar title) who coordinates the 
budget program (70 percent of these directors in turn report to the controller). 
The controller or assistant controller coordinates the budget program in 34 percent 
of the reporting companies; in 8 percent of the companies it is the treasurer or 
assistant treasurer who has this responsibility ; and in the remaining 18 percent 
the budget coordinating is done by persons with a variety of miscellaneous titles. 

Regardless of the position of the budget ofiicer within the organizational set-uji. 
his chief objective is the jiroper administration of the budget. In some companies 
it may be accomplished successfully with one organization plan and in other com- 
panies with another. It wall be necessary, howTver, for the budget officer to wmrk 
in close cooperation with the accounting department 

Functions of Budget Committees. In some companies a budget committee 
cnmjinsed of executives in chiirge of the major functions of the business may be 
found to be a useful device for coordinating and reviewang the budget program, 
particularly as related to general policies w'hich affect the budget. The budget 
committee is generally advisory in nature and is charged with the following func- 
tions: 

1. To receive and review individual budget estimates. 

2. To suggest revisions. 

3. To decide on general policies affecting more than one primary department. 

4. To apprn\ e biidgels and later revisions. 

5. To receive and consider budget reports showing actual results compared with 
the budget. 

6. To recommend action where necessary. 

This committee may thereby become a very pow'erful group in coordinating the 
activities of the firm and in the synthesizing, if not development, of pohey. 
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Budget Preparation 

establishment of budgetary systems, a surcessful budgjet- 
inff program can be carried out only when certain funilamcntal conditions and 
:itTitudes exist. Effective budgeting rc.«ts upor a sound organization, adequate 
accounting records and procedures, full support of toj) management, a continuous 
program of education in the uses of budgets, continuing study of budget and con- 
trol problems, and revisions of budgets when approiiriate. C'lear-riil organization 
lines should be established with appropriate delegation of re^pnnsibilities. Satis- 
factor>" working relationships between supervisors and sulmrdinates must be 
developed throughout the firm. As Reiser (Budgeting — Principles and Practice) 
expresses it; 

Hudgrt preparation is a cooperative action embrafuig all levels of management Top 
management indicates the desired immediate objertives. Imwer inanagi'inent levi'ls 
then w’ork out the details, both to te^t the feasibility of the indicated objectives and 
It) ensure coordination of all the parts. A.s a result of this effo’t, dianges in the objec- 
tives may be indicated. Thus the preparation involves not ordv cooperation but also 
an iip-and-dowm or reciprocating adjustment of objectives and plans to achieve a 
realistic and workable program, as nearly as possible in line with tlie company’s 
long-range plans. 

The following requirements for a good budgeting system have been adapted 
from Draper (Journal of Accountancy, vol. 97) : 

1. Budgeting must have the complete cooperation of the chief executive. 

2. The ultimate realization of the greatest amount of profit should always be 
kept uppermost. 

3. The budget director must be a good salesman. The budget must be sold up and 
down the line. 

4. Responsibility for the preparation of the estimates should rest on those indi- 
viduals res]iDnsihlp for performance. 

5. The budget must bp realistic and the goals attainable. 

6. A budget committee should be established consisting of the budget director, tlie 
chief executive officer, and the executives of the various divi.siuns of the organ- 
ization. 

7. The budget should cover all phases of operations. 

8. Budgeting should be continuous. 

9. Periodic reports should be prepared promptly, comparing budget and actual 
results. 

10. The accounting system must be adequate. 

11. A good organization must be developed. 

These requirements are usually emphasized in the establishment and operation of 
:i good budgetary system. Welsch (Budgeting: Profit-Planning and Control) 
emphasizes the need for fitting the budget program to the peculiarities of each 
11 rm and for making changes in the system as the firm grows or changes, lie 
observes, 'Tt is doubtful whether any two budget programs should be identical, 
fur the obvious reason that no two concerns arc identical in every respect.” 

RELATIONSHIP OF BUDGETING TO ACCOUNTING. Since 
budgeting cuts across all segments of the company, it is clearly a management 
function. Yet it inevitably is related to information which will be developed and 
processed through the accounting department. For this reason procedures must 
be developed so that budget information and operating data can be collected 
similarly. 
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The chart of accounts should be given careful study to ensure that the classifi- 
cation of accounts will be such as to make possible the collection of both budget 
and historical data in like manner. Much of the effectiveness of a budget program 
will be lost if these two tyi)es of information are not reported on the same base'^, 
or if considerable analyses must be undertaken to convert the^e data for compara- 
tive purposes. Studies of the chart of accounts and related classifications may 
indicate the need for a revision of accounting procedures consistent with the 
requirements of budgetary control. 

Heifer (Ihidgding — f’rincii)le> and Practice) einiihasizes the hn]jortancc of a 
sound accounting structure to budgeting and gives the following specific func- 
tions of accounting in budgeting: 

1. Tn pqiiatn all i)l[innffl 1 ransar-tinns in Icrnis of; 

a. Ri'vcnup. costs, and innfit. 

b. Financial i)Osition at end of selected periods, as shown by forecast balance 
s'h eehs. 

c. Sources and ap])li(‘ation of funrls, as shown by funds statements. 

d. Cash flow, as shown by statements of estimated cash receipts and disburse- 
ments. 

2. To ])rovide some data and to price other data for use in prpi)aratiDn of the 
budget. 

d. To show the elTect on piofit and financial jiDsilion of alternative courses of 
action, 

4, To repoit, in iirnfll and finanrial li*ims, jJiMformance under tlie plan. 

Standard costs ami budgets complement each other in various ways. Tlie de- 
veloinnent of standard costs wdl jirovide a sound basis for budgeting. Their use 
w^ill tend to enhance thi' accuracy of budgets and will facilitate their j)re])aration. 
Ideally, standard costs should be made an integral part of the builget program, 
that is’, in it« pre]iaration as well as in its use as a eontrol device. (For a fiirtiier 
discussion of the relationship betwTon Imdgets and standard costs, see section on 
Setting Standard Costs.) 

BUDGET PERIOD. Prior to the actual iirejiaration of a budget, the time 
period involved must be determined. Different type,s of budgets (for cxamjde, 
long-range planning and short-term control budgets) are designed with differ- 
ent objectives in mind. The time period covered wall therefore of necessity not be 
the same for all budgets, yet it must be definitely established. 

Length of Period. Matz-Curry-Fraiik (Cost Accounting) point out that the 
following factors should be considered in determining the length nf the budget 
period: 

1. For a business of a seasonal naliire, the budget period should cover at least one 
entire seasonal cycle. 

2. The budget period should be long enough to complete production of the various 
products. 

3. The budget period shoulil be long pnoiigh to allow for the financing of the pro- 
duction w^ell in advance of actual needs. 

4. Major operations and drastic changes in plant layout or manufacturing methods 
must bp planned far in advance to determine financial requirements. 

5. The budget period should coincide with the financial accounting period in order 
to compare actual results with the budget estimates. 

For those companies whose business life is broken down into definite annual 
units (for example, firms which introduce new models each year), an annual 
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budget is logical. Other firms may develop new products for each season and will 
therefore find most satisfactory a budget period which equals the length of the 
season. Enterprises which have higlily seasonal sales but do not have style sea- 
sons or model years will find the annual budget to be the most useful. Without 
5 uch a budget it will be difficult to appraise the results of operations. What is 
needed under such circumstances, for forward planning, is a picture of the year 
as a whole. 

AVhere the business is not highly seasonal, does not introduce new model" 
annually or have style seasons, budgets may be prepared for varying lengths of 
time in accordance wdth the objectives desired. Many companies develop a long- 
range budget which sets forth their major objectives for a period from three to 
five years or more. Subsequently, the annual budget wall be broken dowui into 
^hortcr fiscal periods ranging from a W’eek to a month or to a quarter of a year. 

The Controllership Foundation study by Sord and Welsch (Business Budget- 
ing) showed that of the 375 companies in this survey that disclosed the hngth of 
their budget period, Sfi percent reported that the budget covered one year; 10 
percent indicated a fi-month period; and 4 percent a 3-month jieriotl. Most of the 
companies studied subdivide their budget into a series of interim time periods 
to aid in both planning and control. ISTonthly perioils are used by 7R pereent of 
the companies' reporting on the subdivision of the budget period; 17 pereent use 
quarterly periods; 1 percent use weekly periods; 1 jjercent employ 4-week 
periods; and 2 percent use the annual period only. 

Coordination of Sales and Production. A budget for the year will give a 
picture of the over-all plans, whereas a budget for a shorter time period wall make 
possible a determination of the contribution by each such ])rriod to that objective. 
\ short-period budget proviiles the basis for detailed coorilination of i)roduction 
.ind sales that would otherwise be diffieult if not impossible. Ojieratinns ran 
usually be planned satisfaetorily on a monthly basis, and the budget for the 
month ran be made to serve as a guide for the d.‘iy-to-diiy dta-isioiis. Analysis on 
a monthly basis is therefore common. 

In establishing the budget j)eriod, attention shoidd also be given to the synthesis 
of sales and produetinn. For exam])le, producers of braniled hosiery may manii- 
farture goods in the fall and wanter for sale in the sjiring. Under these conditions, 
if the budget period ends on December 31, some benefits of biulgeting may be lost. 
The use of a natural business year for budgeting and accounting assists in mak- 
ing both accounting report. s and budgets of greater value to management. 

Time Plans for Budget Preparation. Neuner (Cost Aceounting) summarizes 
time plans for i)reparing budgets as follows: 

1. A long-range planning period covering several years. Such !i program woulil 
affect company expansion policy in the matter of new jaodiicls and the matter 
of investment in new plant and equipment. 

2. Over-all planning for the fiscal accounting period. Usually this is for one 
yecar and refers to the master budget, since it .set.s forth the operating plans and 
profit objective for the coming fiscal period. 

3. A month-to-month-basis budget which, because of the .shorl^ness of this period, 
will be the most effective in controlling costs, sales, and selling expenses. 

BUDGETING PROCEDURE. After the task of organizing for the budget- 
ing process has been accomplished and the time period has been selected, the 
actual preparation of the budget must be undertaken. 
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Lang-McFarland-Schiff (Cost Accounting) list the following steps ordinarily 
taken in budget development : 

1. Making a sales forecast which largely determines how much is to be spent for 
selling and what quantity of goods must be made available. 

2. Preparing a production budget which comprises planning needs for materiaK 
labor, and manufacturing facilities, together with the coats of these items. 

3. Preparing a plan to meet financial needs of tlie business, including cash for pay- 
rolls, creditors, dividends, capital additions, etc. 

4. Assembling and coordinating individual builgets into a master budget. 

5. Reporting current performance and comparing it with the budget. Manage- 
ment is kept informed of progress relative to the budget by these reports. 

Preparation of the budget usually will begin with sales forecasting. This is the 
primary estimating factor, and from it will be developed plans for material^ 
acquisitions, consumption, and inventories, as well as labor requirements and the 
anticipated cost. The flexible manufacturing burden budget should also be 
adjusted to the expected sales volume and combined with the materials and labor 
budgets into a comprehensive budget for manufacturing operations. 

At the same time these budgets are being prepared, budgets for other items such 
as commercial expenses, capital additions, and research costs may be completed. 
In addition, needs for cash, as indicated by the preceding budgets, should be 
determined and plans made to ensure the availability of cash as required. 

Ilriser (Builgcting — Principles and Practice) lists the various budget plans ami 
the departments involved in their preparation in Fig. 1. In Fig. 2 Heiser show^ 
which budget schedules afTect others. The illustration demonstrates the need ff)i 
integration of the various budget schedules, and Heiser states, "All the plai> 
must be prepared on the basis of common knowledge, not only of the general 
directives, but also of the specific plans of related dcjiartments.” 

Upon the cnmiiletion of the several individual budgets, they should be brought 
together in a combined or master budget. This will serve as a basis for tlu' 
preparation of a budgeted income statement anrl budgeted balance sheet. 

DEPARTMENTAL RESPONSIBILITY. Primary responsibility for prep- 
aration of the budgets should rest with the .supervisors of the various segment.^' ol 
the business. For examjile, the sales forecast should be devclojied by the depart- 
ment charged with the re.^iioiisibility for market studies. In many firms this ma> 
be the sales department, and in others it may be a particular staff which sjiecial- 
izps in this area. Regardless of the organization plan, the sales manager should 
participate actively in the development of the sales budget, since he will be the 
individual primarily responsible for the execution of the sales plan. This general 
procedure is equally applicable to every other segment of the business and should 
be vigorously pursued. 

Considerable frustration will be generateil if an operating foreman has laid 
before him certain objectives to be accnmj)li>hed when he is not in sympathy watli 
the program and has not had an opportunity to jiarticipate in its development. 
Furthermore it is unlikely that maximum results can be achieved without sub- 
stantial understanding of the program by those charged with its execution. 

In this connection Francis (Controller, vol. 22) points out that: 

Budgets are frequently developed by one or two key individuals in the accounting 
section of the company. Sometimes these e.stimates aic submitteil to top management 
without the prior knowledge or approval of the operating executives in the sales, 
advertising, manufacturing, or purchasing departments. This is the worst type of 
budget procedure and quickly defeats the objectives of forw-ard planning. 
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WoodhEad (Controller, vol. 23) emphasizes the importance of the foreman’s 
understanding the biidjret, standard, or objective used to measure department 
cost performance: “Don’t let the budget remain a mystery guarded carefully 
among the ledgers and charts in the accounting department. In fact as your 
proirram matures and the foreman becomes more and more familiar with its opera- 
tion and objectives give him an equal voice in the establishment of budgets.” 


Plan or Forecast 


Department Preparing 


Sales (orders and shipments) Sales — Accounting 

In^ entorirs 

Fin'shed goods Sales — Production — Accounting 

Wo’k in process Production — Accounting 

Raw materials Purchasing — Accounting 

Production requirements — units Production 

Diie^'t lalior requireiiu'iits Production — Personnel 

Diicrt inateiials requirements Prodiirtinn 

111 iliiect nianufactunng expenses Production — Purchasing — Personnel — 

Accounting 


Nonfactory departments’ expenditures 
Kxecuin e division 
Gencrtil office 
Accounting 
Pui chasing 
Industrial relations 
Sales 
Others 

('apital improvements 

(’ost of goods manufactured 

Cost of sales 

Other income and nxiicnses 

pKjiaid expenses and accruals 

Punha«p5 

Arc mints payable 

i^n.ins payable 

Payroll 

A r counts receivable 

Cash 

Piofit and loss 

Balance sheet 


^Respective Department Heads — Accounting 


j 

. .Engineering — Production — Sales, and others 
. .Accounting 
. .Accounting 
. .Accounting 
. .Accounting 
. .Purchasing 
. - Accounting 
. .Trea.siiry 
. .Accounting 
. .Treasury 
. .Treiusury 
. .Accounting 
. .Accounting 


Fig. 1. Budget plans and departments preparing them. 

The development of budgets at the departmental level does not imply to any 
degree that the budget committee must accept, without revision, these preliminary 
budgets. It is the responsibility of the budget committee to review the several 
departmental budgets and weld them into a unified whole; therefore, adjust- 
ments will doubtless be required. On the other hand, departmental supervisors 
are often best-equipped for formulating initial budgets, and accordingly they 
should be given the responsibility for this task. 

BUDGET MANUAL. A manual should be developed which sets forth the 
objectives of the business, the part which a budget plays in the accomplishment 
of these objectives, the specific procedures to be followed in the development of the 
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Fig 2 Relationship of budget schedules 
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budget, and the reports of budget information and actual operating data to be 
utilized. A budget manual should also give surh additional information as the 
functions of the budget committee and budget director and their relationship to 
the other segments of the business in the development and administration of a 
budget. 

Budget manuals have a number of advantages. They serve to define and clarify 
many matters. Numerous uncertainties may be discovered, and through clarifica- 
rion, a better underslanding of the parts and of the whole may evolve. Periods 
of training may be retluced when oral instructions arc supplemented with written 
nrocediires. Further, less embaiTas>ment may occur if answers to questions can be 
obtained from a manual. Reliance on memory is eliminatctl when a procedure is 
reduced to writing. Furthermore, unless procedures have been reviewed and 
written down, it is likely tliat the turnover of employees anil iiassagi* of time may 
contribute to the changing of procediiies without the knowledge or consent of 
superiors. 

Recognizing that budget manuals vary a great deal in form and nature, depend- 
ing upon the size and nature of the company and the coriiijr''hensivenrss of its 
budgetary procedure, Hei>rT (Budgeting — Rrinciples and Frictice) states that in 
general the contents of the budget manual should include: 

1. A statement of purjiosr and principles. 

2. Definition of lines of authonly and responsibility, 

3. Statement of duties of various personnel in p’eparing the budget. 

4. Tunc schedules for budget preparation. 

5. Forms of schediile.s. 

6 ProceiluiTs for ohlaining approval 

7. Form and nature of iifM j'oiinance report. 

8. Procedures of biidgetary control. 

White and Dysart (NAA Bulletin, vol. 38) emphasize the importance of a 
budget manual fur use by njierating dejmrtmeni heads, and incluile the following 
sections in their Imdget manual for a company: 

1. Value of a budget. 

2. Dejiarl mental function.^. 

3. Funrtiun of the linaiicial control division. 

4. Budget process. 

5. Expense budget changes 

6. Aids (o better budgeting. 

7. Sourecs of expense. 

As a general prnjiosition, the budget manual should be prepared in rough draft 
form by the budget lUqiartmeiit, suiiervised by the Imdget director. This draft 
should be circulated to all concerned for study and sugge.sted changes The final 
draft will be develojied after prniier consideration has been given to these remarks 
and attempts have been made to reconcile conflicting ideas. After jireparation the 
manual should be distributed to all jiersons concerned with the development and 
use of the budget. The Controller.'>'diii) Foundation stinly by Sord and Welsph 
(Bu.cincss Budgeting) .showed that aiijirnximately half of the comyiame^ in the 
.survey which have Imdget jirograms have a builget manual or its equivalent. 

EFFECTIVE UTILIZATION OF BUDGETS. The chief value of a 
budget as a control device will be realized through efleetive ii.se of rejiort.s. (See 
material under “Reyiorting ’ in Ihi^ .'-ection.) As pointed out by Lawrence (Cost 
Accounting, revised by Ruswinckel) ; “Control is exercised through comparison of 



20 24 


COST CONTROL, BUDGETS, AND REPORTS 


actual with budgetary figures to learn where, how, and why acromplishment is not 
equaling the achievement called for by the budget and to assist in determining 
whatever corrective mea.^ures should be taken.” For this reason, reports should be 
kept simple, readable, understandable, and free of irrelevant information. They 
should always be designed with the users in mind. As pointeil out by ITei.^er 
(Budgeting — Principles and Practice), the reports are almost universally made by 
the controller’s division, even where there is a separate budget director's organiza- 
tion, because the neces.sary data must be obtained from the accounting records. In 
this connection, the burlget director and the accounting staff in most companie.^ 
are not directly responsible for cost control and cost reduction. The actions 
necessary to control and reduce costs must be taken by line executives and 
supervisors. 

REVISION OF BUDGETS. Biisincs.s budgets should not be recarded as 
fixed anrl unchanging but rather as guides to assi.t^t management in the conduct of 
its operations. As such, it will be necessary to revi>E budgets from time to time a.^ 
conditions warrant. The National Association of Accountants found in one of it^ 
surveys. Research Penes No IS (NAA Bulletin, vol. dl) that, “most of the com- 
jianies interviewed revise their master budgets when important changes in volume 
or other conditions occur.” The study also indicateil that various criteria wen* 
used in determining the frequency of revision, but that ”. . . most companie.'' 
believe twelve-month forecasts of volume can be used as the basis for over-all 
planning, but that from one to four months is as far ahead as estimates can be 
made with sufficient certainty for production scheduling and cost control pur- 
poses.” 

Not all firms, however, advocate budget revision during the time period covered 
by the budget. Probst (NAA Bulletin, vol. 38) writes that as a matter of jifilii y 
at the Carrier Corporation: “Budget figures as set u]) at the beginning of 
the year should remain firm. They should not be revised. Instead, reliance on the 
variations between actual and budget figures should be utilized to locale the 
points at which the company is veering from the predetermined course,” 

Production Budget 

BASIS FOR OTHER BUDGETS. A budgetary .system will probably be 
most effective in the accomplishment of management’s objectives when plans are 
coordinated through a series of budgets developed for each function of the enter- 
prise. 

The production budget is the first of a series of manufacturing budgets which 
will be prepared in this over-all program, and the data contained in it will be 
the basis for the preparation of the materials budget (see section on Materials) 
and the labor budget (see section on Labor Costs). Furthermore, it is a prerequi- 
site to the conversion of the overhead budget to the projected level of operations. 
(See section on Manufacturing Overhead and Normal Activity.) These budgets, 
with others described in the Accountants’ Handbook (Wixon, ed.), are essential 
in the preparation of a forecast income statement and balance sheet. 

DEFINITION. The production budget is usually based on the sales budget 
and the desired inventory levels. It is an estimate by time periotls of the produc- 
tion volume as required by the preceding tw^o elements. According to the 
Controllership Foundation study by Sord and Welsch (Business Budgeting) ap- 
proximately 85 percent of the manufacturing companies included in the survey 
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developed production budgets, compared with the 99 percent that developed 
sales budgets. 

Blocker and Weltmer (Cost Accounting) point out that production budgets deal 
with: 

1. The determination of the total estimated volume of produrtion. 

2. The ilivision of the estimated output into classes or types of products. 

3. The scheduling of operations by days, weeks, and months. 

4. The establishment of finished goods inventory retiuirements. 

5. The storage of finished products until delivery can be made in accordance 
with sales orders. 

OBJECTIVES. The purposes of a production budget are to make provision 
for the following: 

1. Production planning by answering such questions as: 

a. What .'^hall he produced? 

b. When shall it be produced? 

c. In what quantities shall it be produced? 

2. Reviewing the productive capacity far meeting the jtrf durtion planned and for 
planning any additions or betterments for inclusion in the plant and equipment 
builgct. 

3. Scheduling labor requirements. 

4. Scheduling material requirements and a purchase program. 

The production budget also permits the preparation of schedules showing cost of 
production, cost of sales, and cash requirements. The cost of production is 
essential in the comjmtation of cost of sales, an important figure on the income 
statement. Furthermore it will be helpful in appraising the profitability of various 
proilurts included in the line. 

A produrtion budget requires the formulation of certain policies out of which 
will accrue a number of advantages; 

1. Plans can be made to keep inventories at reasonable levels ronsistrn* with 
product inn and sales requirements. This will tend to minimize oljsolescence and 
mark-downs. 

2. Raw rnalerials requirements can be determined and sources of supply selerled 
so as to gel the best quality materials at the lowest price, shipped economirally. 

3. Attention is focused on proilucing goods according to a certain time sehediilc. 
This will aid in having goods available for customers at the right tune in the 
right quantities. 

Although considerable progress has been made in many phases of scientific 
management, instances of excessive inventories and shortages of materials and 
finished jiroducts continue to crop up. The sales volume of a firm is often greatly 
influenced by factors beyond the control of the company. Careful planning 
through a jirofluction budget will help management in its efforts to control inven- 
tories, to order in economical lot quantities, and to recruit, maintain, and 
utilize its labor force effectively. 

BUDGETING PROCEDURE. Hrckert and Willson (Business Budgeting 
and Control) list the following steps in budgeting production; 

1. Determ'nc the perioil of time to bp u.'^ed as a basis for the production budget. 

2. Aseprta n what physical quantities should be produced to meet the sales budget 
and to provide properly balanced inventories. 

3. Determine when the goods should be produced. 

4 . Determine where the goods should be produced. 
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5. Determine the manufacturing operations required by the production. 

0. Establish standards of production performance for use in measuring production 
efficiency. 

7. Develop a program of materials, labor, service, and equipment requirements. 

8. Establish production cost standards. 

9. Translate the production program into standard or estimated cost to effect 
financial coordination. 

10. Use the production budget for purposes of cost control. 

11. Make necessary revisions of the production budget. 

Steps 6. 8 , and 9 involve the use of standards which doubtless will aiil in the con- 
trol function of management, but it is po.'^sible to develop useful production 
budgets without the establishment of .standards. 

SALES AND INVENTORY REQUIREMENTS. Sale., executives are 
not always cognizant of the fact that the sales program can jirodiice an unbalanced 
production schedule. The sales manager may emphasize volume and overl()nk 
balance. In his desire for new ])roducts and their substitution for present iirodiicts 
which the company has the er|iii])ment to ])rodnce, he ma.y tend to em])hasize the 
develojiment and manufacture of products which will result in the underutilization 
of present equipment. Thus a .'‘tudy of productive capacity and its relation to 
the sales budget becomes a matter of considerable importance. 

Such a study may also be heliiful in locating bottlenecks. No plant enn have :i 
productive capacity in excess of that of the de])arlment nr process which has the 
least capacity, unless the products of a particular ilepartment have a market in 
their own right, exclusive of the additional proce'^siiig normally given. Over-all 
capacity in a plant is fletermined by the least ])rnihictive ilepartment, anil the 
production output of other departments is de])enflent ujinn its manufacturing 
volume. When a sales budget calls for proiluction in excess of the capacity of the 
least jiroductive dejiartment, consideration must be gi\ en to securing additional 
capai’ity in order to provide :i better balance with productive capacities of othei 
departments. (For a detailed discussion of jilant capacities, see section on Manu- 
facturing Overhead and Normal Activity.) 

When the policy of minimum inventories ha.> been established, it is essential 
to have a jiroper balance of each tyjie of product in the inventory at all time^-. 
Accordingly, a calculation of planned iiroductiun is made for each product or line 
of products individually, and the results are combiiual to give a total production 
forecast. Ileiser (Budgeting — Princiyiles and Practice) illustrates in Fig. 3 the 
preliminary computation of required monthly conqiletions for one quarter. The 
de.«ired inventories at March 31 are based on the sales estimates for Ajiril. one 
month beyond the current budget period, which must be made for this purpose. 

PRODUCTION SCHEDULING. In scherluling production, it is important 
to note the distinction between job-order production and stock production. In 
a job-order situation it is often impns.sible to determine in advance the exact kind 
of product which will be ordered by customers. Blocker and Weltmer (Cost 
Accounting) point nut: 

This inability to estimate customer requirements forces the management tn confine 
the production budget to general production plans in the form of estimated direct 
labor hours, machine hours, or estimated units of eacli general type of product, 
although in some cases an analysis of past sales ran be made in order to ascertain the 
elements and operations which are common to all contracts. 

To the extent that orders can be obtained well in advance of manufacturing and 
delivery dates, it will be possible to engage in some production scheduling. 
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Month’s 

Shipments 

Desired 
Inventory 
at Fnd of 
Month 

Total 

Required 

Inventory 
at Fir'st 
nf Month 

Required 

Completions 

Product A 

Jan 

2.oon 

3,000 

5.000 

1.000 

4.000 

Fel) 

3.000 

7.000 

10.000 

3.000 

7.000 

Mar 

7,ono 

7,000 

14.000 

7,000 

7.000 

Total ... 





18,000 

l^ ndiict B 

Jan 

2.000 

2.000 

4.000 

3.000 

1.000 

Pel) 

2.000 

2.000 

4.000 

2 000 

2 000 

Miir 

2,000 

3,000 

5.000 

2.000 

3 000 

Total . . . 





6.000 

Pinihirt C 

Jan 

8,000 

6.000 

14.000 

6.000 

8,000 

Fi'l) 

6.000 

4.000 

10.000 

6,000 

4,000 

Mar 

4,000 

3.000 

7,000 

4,000 

3.000 

Total . . . 





15.000 


Fig. 3. Preliminary computation of forecast quarterly production in units of 

product. 


Whnn production is wholly or hir^rly for stock, the production hud^ct can be 
inor:* specific and pive a more ilctailed analysis acnordinff to product line than is 
the ease in producing to custoincr^’ orrlers. Preparation of a jiroiluction budget in 
such a ease involves a study anil eorrelalion of three tyi)es of information: 

1. A sales volume budget based on iiroducts or i)ruducl lines. 

2. A determination of the inventniios of fini.^hed jiroducts desired at the end of 
earh month or other splerled period. 

3. A statement of (he productive capaeity in terms of departments of operations. 

LENGTH OF PRODUCTION PERIOD. In the preparation of the pro- 
duction budget, it will be neressary to determine how long it will take to manu- 
facture each ])roiluet, so as to be able to seliiMliih' proflnclion in siirh a w;iy as to 
have the quantities of goods on hand readj" for delivery as railed for in the sales 
Innlgets. Obviously, if niori' than one jdant is involved, the manufacturing facili- 
ties and areas served by each jilant, as well as time schedules for each product, 
must lie ennsiilered. 

DilTerent lengths of time will be required to manufacture different prodnets. 
Sometimes a product will require several weeks or several months to start ami 
finish. lienee, if 1,000 units of jiroduet are expected to be required at a certain 
time and the jiroeessing time is three iiinnths, it will be necessary to seheilule 
manufacture to begin on these units at least three months jjrior to expected 
delivery date. Not only will it be nere.-Nsarv to lake into account the fabrication of 
the fiiii'-hed goods but aK^o the time ])prind required to manufacture part' entering 
into the final jirocluct. 

STABILITY OF PRODUCTION. Raiitcnstraurh and Villers (Budgetary 
Control) write that '"to stabilize production and yet to adjust it so as to maintain 
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the inventory at its optimum level is one of the cornerstones of budgetary con- 
trol.” A problem which must be dealt with in scheduling production, therefore, is 
the seasonal element inherent in many businesses. The use of the natural busi- 
ness year is advantageous to companies having substantial seasonal sales fluctua- 
tions. The principal portion of sales may occur during certain time intervals, 
whereas during other parts of the year sales may be only nominal. Thus, if i)rD- 
duction is geared directly to sales deliveries, it may be that a substantial portion 
of the plant will be idle for certain periods, w^hile working overtime during other 
periods. Such production schedules may not be economical. 

Furthermore the environment in which many businesses operate today is such 
as to necessitate the consideration of public reaction to certain company policies. 
The community and work force have a keen interest in employment stabiliza- 
tion, and the cITects of employment policy on these groups should not be ignored 
in production planning. 

Schroeder (NAA Bulletin, vol. 39) points out that even though sales fluctuate, 
it is still possible to keep production at fairly constant levels. He lists the follow- 
ing costs of fluctuating production not readily apparent from the records: 

1. Training new employees is costly. 

2. Additional employees mean additional fixed benefits, 

3. Interviews, medical examinations, and payroll record-change cost.s increase. 

4. Seasonal turnover dciTeases morale and producliviLy of employees. 

5. Materials are not purchased so economically as they could be if production were 
stable. 

6. Setup costs increase if production volume is irregular. 

7. Obsolescence is a product of idle equipment, and depreciation results from over- 
worked equipment. Both these considerations apply when proiluction is seii- 
Bonal. 

8. Overtime is common when production volume changes sharply upward. 

9. Production scheduling, and therefore meeting of delivery promises, becomes 
difficult. 

10. Undependable inventory volume fails to .■stimulate the sales force. 

INVENTORY CONTROL. Stabilization of produrtion with a rondition of 
fluctuating sales must, of course, be accomplished through building up and reduc- 
ing inventories at appropriate times. The problem of inventory jiolicy ami contiol 
is indeed a broad and complex one, often complicated by haml-to-mouth buying 
policies of customers. The advantages of minimum inventoriPh must be wiagheil 
against those of stabilized production when the two policies seem to run counter 
to each other. 

Considerations favoring minimum inventories, i.e., production in line with 
sales requirements, may be enumerated as follows: 

1. Minimum investment in inventories. 

2. Reduced interest cost when capital is borrowed. 

3. Less msurancG required on inventories, 

4. Less storage spare and handling required. 

5. Smaller property taxes. 

6. Less chance of spoilage and obsolescence. 

7. Less risk of price decline and changes in rustomers' demands. 

Considerations favoring building of inventories in slack periods are sum- 
marized below: 

1. Less labor turnover, with resulting better morale, improved prodiictinn, ami 
reduced costs of hiring and training. 
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2. Possible savings in uncmplDyment insurance taxes under merit-rating provi- 
sions. 

3 . Possible elimination of added labor costs of overtime. 

4. Less productive capacity required through leveling of produelion peak, thus 
decreasing fixed charges and unabsorbed overhead. 

5. Better balanced utilization of staff and better ♦^rained staff possible. 

6. Production in most economical size lots jios.'^ible. 

7. More efficient equipment, labor, and supervdsinn can be utilized. 

The extent to which each of these considerations is of importance depends upon 
the following factors: 

1. Adequacy of funds for financing inventory accumulations. 

2. Whether the product is staple or Miliject to style changes and customers’ whims. 

3. Productive capacity available at the time the question arises 

4. Proportion of skilled to unskilled labor and the local .siqiply of each. 

5. Tendency toward wide fluctuations in the price of raw materials and fiiiislied 
goods. 

6. Relative importance of setuj) costs in relation to operating « osts. 

Bechtel (NAA Bulletin, vol. 313) makes the following pertinent rnminentjs about 

the inventory problem ; 

We sre — again and again — many individual businesses and iiiaiiv industries forced to 
Mnloatl excess goods on a falling market Always produied during a iirrinil of high 
business activity, excess invent ones usually repre^ high-cost raw malenab, high 
lalior costs due to overtime and the less efficienl rfforls of liii<or when jobs are iilcnti- 
fid. ALo, quality is often relatively poor, since cu.siomers have to acceiit whatever is 
available when goods are scarce, and iiroductinn is pusheil without adeiiiiali' lime (o 
exercise close quality control. In the reverse situation, invent ones are usually 
insufficient to meet an upsurge in business which evenlually geU underway. Pilling 
oiders is delayed until labor forces are built up and trained, sales losses occur, anil we 
lo'^e tlip appreciation in value on the upswing in rost.^. Slalile prodiichon ami steady 
jnlu^ for plant and other personnel are difficult to maintain. 

CHANGES IN WORK-IN-PROCESS INVENTORIES. The iirodiiction 
budget must be modified to give consideration to changes in the volume of work- 
in-jirncess at the end of each month. When the ])olicy is to keeji finished goods 
inventory at a minimum and related to salc.s demand, an increase in sali-h must be 
anticipated by increasing the work in proce.^s. The average length of the produc- 
tion cycle indicates how far in advance of an increase in sales the increase in 
production must be planned. Similarly, a reduction of work in jirncess must pre- 
cede a forecasted drop in sales. It .‘'hoiild be noted that jiroiluction must be 
accelerated faster than sales on the u])turn and ilecelerated faster than the decline 
m sales on the downgrade, if the jioliry of keeping inventories in direct relation to 
sales is to be followed. This is true because an increase in sales reqiiin's adfled 
production, both to meet the increasetl sales and to keep the inventory in the 
desired relation to salE\^. I’his is one of the undesirable features of attempting In 
niaintain a fixed rate of inventory turnover fur all rates of sales activity. 

ADEQUACY OF FACILITIES. Production ordinarily should be scheduled 
within the limitations of both storage and manufacturing facilities. Storage may 
be costly, and except in unusual situations, inventory riiiantities should not bf> 
permitted to become so large as to require temiiorary additional facilities'. The 
absence of proper storage areas may result in rajiid det(‘rioration of inventories. 
Additionally, obsolescence risk is greater with exceptionally large inventories. 
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A firm’s production is limited, amonpf other factors, by its manufacturing facili- 
ties. It is therefore important that the product be scheduled on equipment as 
economically as possible. In general there should be sufficient facilities to produce 
the planned volume and enough additional capacity to meet peak loads. Careful 
consideration must be given to planning production so as to avoid bottlenecks, 
whenever possible, and at the same time to utilizing the equipment as fully and 
as effectively as possible. Planning should entail a study of idle capacity and a 
scheduling of produetion so as to minimize it. 

To the extent j)ossible, plans should be made in advance concerning particular 
cqui]iment to which certain size orders should be assigned for manufacture. For 
example, assume that Type A and Type B machines have been designed to produce 
the same product but that Type A is less automatic than Type B and requires 
somewhat more labor to operate. Pertinent costs are as follows: 

Type A Type B 

Setup costs 140 $60 

Variable costs per 100 units 49 44 

Under this cost structure, orders for less than 400 units should be processed on 
Type A machine, and orders for more than 400 units should be processed on 
Type B. For an order of 400 units, it is a matter of indifference whether the job 
is assigned to Type A or Type B machine. These answers have been determined 
as follows: Let X = cross-over units; then 

49Z + 40 = 44^ + 60 
Z^4 

that is, 400, since unit costs were expressed in dollars per hundred units. 

The study of man\ifacturing facilities in production planning is closely related 
to the plant and equipment budget (see the Accountants’ Hanrlbook, Wixon, 
cd.). Inadctpiacies of manufacturing facilities wall be revealed in the [levelojiment 
of the iiroduction budget, iind it is in the plant and equipment budget that the 
expansion of facilities will be formalized. 

AVAILABILITY OF RAW MATERIALS AND LABOR. Production 
planning will be affected by the availability of both raw materials and labor. 
From time to time, shortages of materials may develop, and this obviously will 
have an imjiact on production scheduling. During World War II, nylon was 
rationed to commercial users. As a result, production of nylon-content goods for 
nonwar con.'^umjition was directly geared to the time intervals when nylon yarn 
could be obtained for these purposes. Labor strikes camong employees of raw 
materials suppliers and transiiortation companies can seriously affect delivery 
dates of such materials. The training time and supply of skilled workers ran alsf^ 
be an important consideration in the development of a production biulget. Thesi' 
factors niu''t receive appropriale attention in the planning of production. 

RELATIONSHIP TO OTHER BUDGETS. The production budget lays a 
foundation for the deATlopment of a comprehensive builgeting program. It pro- 
vides a basis for coordinating the sales and production programs and facilitates 
the planning of capital additions and cash needs. It is a vital link in the prepara- 
tion of financial statements on a forecast basis and is indeed basic to factory 
budgeting in general. 

ESTIMATED COST STATEMENTS. After the decision has been made 
on the physical quantities to be produced, the materials, labor, and manufacturing 
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overhead requirements will be determined and the cost of production computed. 
When the sales and iirodiiction budgets have been drawn up, the estimated 
amount of finished ^oods inventories will be known, and the cost of goods sold 
budget can be prepared. 

Human Reactions to Standards and Controls 

CONTROL THROUGH PEOPLE. Cn.st control is a function of manage- 
ment and must be exerrised by and through people. None of the deviees which 
have been develojird to aid management in the control of operations will be effec- 
tive unless it is utilized by j) 0 oplp. The sueeess of a control systfun depends on 
how the control devices are vicwtnl hy those who are expected to administer 
them and who have their performaiiee measured by them. 

The Human Element. The objectives of a firm arc such that their continued 
.>ueces^ful realization is dependent upon how well each member of the /Inn carries 
not his as.signed task and upon the integration of these aceoniplishmeiits toward 
the central nlijeetives. Any control system has as its obju'tive the increased 
effieienry of operations, which in turn implies increaserl productivity. The control 
system, then, is a means to an end. If the end result is not accomplished, the pro- 
gram will be a failure. 

Unless the eontrol system includes means for nrovitling information useful in 
eontrolling costs and provides an environment which facilitates tin* intelligent use 
of the information, a firm is losing the chief potential bemdits of its sy‘'Tem. The 
technical aspects of control entail the determination of what the rosls should be, 
a roiiijiarison of actual results with planned results, and follow-up of the significant 
deviations by corrective action. These steps in the eontrol process, however, must 
be nrlministered liy many different people and prrlia])s in many different waiys. A 
lark of s>'mpathetir understanding and sujiport of the eontrol system })y those 
res])nnsible for it will often render ineffertive the most elaborate and trehnieally 
sound eontrol programs. Uo])cIl (Mamifaeturing Series No. 207, Ameriran Man- 
agement Association) points out that “attaining this objective of inereased 
j)rf)duetivity is perhaps a hunuin problem even more than a materials or an 
engineering problem.” 

Attention to the humtan element in the control jiroeess is a rather new develop- 
ment in scientific management. It \vas only logical that attention slioiilrl first be 
focused on the development of technical tools as an aid to management in con- 
trolling costs. Ueveloprnrnt of these tools and an umlrrstamling of how they could 
be Used to control ojierations almost necessarily had to precede their application 
to specific control problems. As firms became larger, more and more authority 
was delegated, and oi)cralions became more decentralized. The siieeess of the 
eontrol system came to depend to a greater extent upon the human feelings, 
attitudes, and reactions generated by the eontrol procedures and by the way in 
which they were used. 

Cost Consciousness and Motivation. The coordination and utilization of 
human effort may be looked upon as the core problem of management. Hood 
(Manufacturing Series No. 221, American Management Association) reports that 
in the Ansul Chemical Company, the problem of cost reduction was diagnosed “as 
a problem of people’s attitudes more than a problem of thing.s. We determined 
that if we could motivate people, change their attitudes, and create in them a 
concern for cost, the resulting effect would be cost reduction.” 
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Thus it is important that cost-conscious attitudes be developed in top man- 
agement, through departmental supervisors, and down to the people on the 
production line. These attitudes must become part of the individuaPs general work 
approach if costs are going to be successfully controlled at the point where they 
are incurred. They must have a spontaneity which is immediately exhibited when 
action is needed. 

It is for these reasons that the study of human relations has become important 
in the administration of standards and controls. Cost-consciousness can be devel- 
oped only through the most j)ainstaking study and through education. Glover 
and RoPthlisljerger (Controllership in Modern Management, Bradshaw and Hull, 
eds.) point out in this connection: 

The human problems involverl in the installation, development, and management use 
of sfantlarrls and control systems require at least as much attention as do the engineer- 
ing, accounting, statistical, analytical, and other technical problems. Indeed, the 
human misunderstanding and resistances which can be generated unwittingly through 
the use of these tools of management can often nullify the benefits expected to be 
gained from them. 

Peirce (Harvard Business Review, vol. 32), speaking of one of the widely used 
instruments of control, writes: “Biulgcting rests on principles which have more 
in common with concejits of human relationship than with rules of account- 
mg. . . . 

The invisible and intangible esprit de corps of an organization doubtlessly influ- 
ences the productivity of the w'orkers and thus of the firm as a whole. This mortale 
can be undermined if controls are im])ro])prly developed, inadequately explained, 
or ineonijiletely presented to the people who will be charged on the one hand with 
the resjionsibility for carrying out the jirograin and on the other ivith having to 
explain their performance in terms of the control standard. In short, as stated 
by Dickey (Cost and Management, vol. 31) “cost control is people,” and rigorous 
efforts must be made to solve not only the technical asi)ects of a control program 
but also the human problems which are inherent in its administration. 

Vitclcs (Motivation and Morale in Industry) suimnarizcs the importance of 
worker motivation as follows: 

The disregard of a worker’s rapacity to feel, think, and grow is a subtle but menacing 
danger in breaking down his social and spiritual morale. To increa»=;e productivity, 
heighlen job satisfaction, and rai.se the level of employee morale, it Is necessary to 
arouse the intelligent interest of the employee. It is urgent to enlist his feelings as 
well as his abilities in his work. The failure to do so will, at best, produce an ineffec- 
tive worker. At worst, it will transform the worker into an industrial rebel. 

THE HUMAN RELATIONS PROBLEM. In all human activity there are 
certain norms whirh condition responses to various stimuli. These norms, which 
affect the thinking of each indivirlual. exist in businewss activities as well as in other 
spheres of human endeavor. The problem of human relations in modern business 
is one which involves an understanding of these norms, coordinating productive 
effort within their framework to achieve certain objectives, and if necessary chang- 
ing them in whole or in part through education. 

Group standards usually reflect what should or should not be done in particular 
situations. Furthermore they exert strong control over the behavior of individuals. 
Thus reactions to the orders, recpicsts, and suggestions of the "boss” will to some 
degree be influenced by the complex network of norms prevailing within the group 
to which the individual "belongs.” 
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Basic to a solution of the general problem is a feeling that business executives 
shmild not be arbitrary in their actions with employees. Much evidence has been 
acciinnilated which points to the desirability, if indeed not the necessity, for mak- 
inrr available to employees accurate information concerning such things as wage 
policy, grievance procedures, and company operations and finances. These are 
doubtlefc>ly included in the norms which have been developed within some business 
groups. Such factors must be given approjiriate recognition in the consideration of 
the group effort if maximum results are to be achieved. 

The development of mutual respect by both administrator and employee for 
the individual and the role he fills is sometimps dillicult but very important. 
Bosses must boss and subordinates must be subordinate, but these relationshi]is 
will usually be more productive if thc}'' do not result in attitudes of superiority 
and inferiority. 

Reactions of people influence every sphere of human activity, inchuling the area 
of cost control; therefore a human relations problem does exist, and it is very real, 
even though intangible. The first step in the implementation of a cost control pro- 
gram should be the recognition that its success will depend in large part upon Ihe 
reactions of those peojile who have primary responsibility foi the incurrence of 
costs. Recognition of this fact must precede development of methods and ways 
by which the program can be successfully administered. 

In summarizing the Controllership Foundation study of management planning 
and control practices in 424 companies (Business Builgeting), Sord and Welsrh 
listed “the more important characteristics of succcs.'-ful burlgeting wdiich clearly 
stand out in the composite picture." It seems signifcaiit that of the 20 character- 
istics lister], six were in the area of human relations. These emiihasized: “active 
support and participation in the budgetary program from toji management to the 
lowest level of the supervision,” “adequate recognition of and emiihasis on the 
importance of enlightened human relations in generating a sjiirit of willing 
cooperation among persons associated in an enterjirise ” and “a system of budget- 
ing designed and applied primarily to motivate people rather than to exert 
pressure on individuals.” 

OPPOSITION TO CONTROLS. One of the basic human problems in the 
administration of a control program is the almo'^t universal dislike for controls 
and resistance to change. Unfortunately the feeling seems to have developed on 
the part of many employees that a control system is userl principally to exert 
pressure, which in turn ma}'^ result in occupation and method changes and in some 
rases outright dismissals. Sueh actions on the part of management are indeed 
by-products of a control system, but it shnuhl be emphasized that the objective 
of the program is to increase eflieienry and to provide a sound basis for ronstriie- 
tive planning for cost reduction. 

Argyris (The Impact of Budgets on People) states in a pilot study by the Con- 
Irollership Foundation that both production supervisors and budget administra- 
tors found considerable fault with each other in the use of budgets. In this same 
study, Argyris summarized the impact of budgets on people as follows: 

1. First, budget pressure tends to unite the employees against management and 
tends to place the factory supervisor under tension. 

2. Second, the finance staff can obtain feelings of success only by finding fault with 
factory people. 

3. Third, the use of budgets as “nmllers’' by top management tends to make 
factory supervision see only the problems of their own depariment. The super- 
visors are not concerned with the problems of other personnel. 
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4. Finally, supervisors use budgets as a way of expressing their own patterns of 
leadership. When these patterns result in people getting hurt, the budget, in 
itself a neutral thing, often gets blamed. 

Other evidence points to the existence of human opposition to controls, very 
often with genuine reason. Glover and Roethlisberger (Controllership in Modern 
Management) take the position: "Certainly, it is not just happenstance or the 
inbred defects or 'orneriness' of people down the line which accounts for the fnet 
that wortls like ‘standards/ ‘budgets,’ and ‘quotas’ conjure up mental images of 
men in front of the boss producing alibis and defenses, while the boss demands 
explanations and improvements.” 

POLICIES TO FACILITATE CONTROL. Certain general policies can 
be formulated which, if jnirsued vigorously, can have a healthy effect on the use 
of budgets and standards as control devices. Not all these policies may be nece.— 
sary in every situation; nevertheless their adoption can hardly fail to increase the 
effectiveness of a cost control or reduction program. 

High Morale. An organization is unlikely to continue to operate at a profit 
even with the existence of high monetary rewards for employees, without the 
rather subtle and intangible factor of morale. A business cannot be regarded 
simply as an agency for nuiking profits. It must be viewed in its total perspective, 
which certainly includes the people w^ho serve it. The rewards for work must 
include not only economic incentives but also those which stem from jiarticijia- 
tion, from doing a good job, from belonging. These are characteristics of morale, 
a necessary ingredient of efficient performance. 

Results of high morale are difficult to measure in dollars and cents, ^^et the 
effects of good or poor morale are very real ami contribute significantly to the 
success or failure of a cost control or cost reduction program. Dickey (Cost and 
Management, vnl. dl) takes cognizance of this fart when he says: 

The way in which cnntrul ilevii'ps arc administered has an important infliicnre on 
morale. This espiit tie corps of the organization ran he spriously undermined if the 
human problems involved in the building ami administration of budgets and standiinl 
costs and other control rlevires are handled poorly. It appears that this has often 
happened. 

Management Support. Any action which is to be carried out successfully in 
a business firm must lie supported vigorously by management. This is a factor 
which must be given high iiriority. Mere lip service to a program Avill not suffice. 

It is management’s inijiortant re.'^ponsibility to plan and coordinate the efforts 
of its greatest assets — people. But this responsibility includes successful leader- 
ship, which in a very large measure is determined by example. Few things can 
be as frustrating to an enqdoyee as a dictum passed down by one whose attitude 
clearly shows his nonchalance and lack of enthusiasm. 

Attainable Goals. In establishing the bases to be used in measuring perform- 
ance, whether it be sales quotas or cost allowances, attention should be directed 
to attainable goals. This does not mean goals which arc necessarily easy to reach 
but rather those which can be attained with vigorous jnirsiiit. It is characteristic 
of human behavior to rebel against objectives impossible of attainment. It ij^ 
equally true that many people readily accept challenges involving actions which 
they consider difficult, if it appears possible such actions can be successfully com- 
pleted. People naturally take great pride in accomplishing an especially difficult 
task. 
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Understanding. One of the difficulties often encountered in obtaining the co- 
operation of employees in the administration of a budgetary program is the 
apparent lack of understanding of the objectives and uses of budgets. Few per- 
sons are likely to carry out an assigned task with ardor and zeal unless there is an 
appreciation of how the individual parts fit into the whole. Such an appreciation 
depends upon understanding. 

Time should be made available in the form of individual or group conferences 
for explaining the objectives and uses of budgets and standard cost systems, how 
they will be administered, the extent of flexibility, and the way in which they will 
be used in appraising performance of employees. So important does Peirce 
(Harvard Business Review, vol. 32) view this factor that he writes: 

It should be evident that the effect of control on j^eople is cnmmrnsuiate with their 
training and conditioning for it. If they understand thorniighly the meaning and uses 
of control, they will view it in the light of l•nlnlIlon sense They will neither resent it 
nor be awed by it. They will turn it to the ronstriictive use for which it is inteudeii. 
and it will become an aid rather than an obstacle. 

Participation. It is generally conceded that a fiiiidaiiieiihi’ characteristic of a 
successful human relations program in industry is the availability to employees 
of an opportunity to make suggestions regarthng all phases of their work life. This 
is especially true regarding the development of budgets and standards, devices 
which they will have to administer and be measureil by. 

It may be that no one in the organization knows ms mueli about a partieular job 
as the individual performing that job. It, thcrelore. seems advisable that those 
w^ho will be charged with the responsibility for cost inruiTence shnulil be given 
ample opportunity to express their opinions. More enthusiastic support for thesi* 
control devices can be expected if emidoyees contribute to the estiiblishment of 
the goals. As stated by Holman (NAA liulletiii, vol. 40) : “A man will go out of 
his way to make a plan work if he feels that it is his own creation rather than 
something that has been forced upon him. lie can often find ways and means rif 
clTeptiiig savings that the ‘front ollice' would never dream of.^’ 

Heiser (Budgeting — Principles and Practice) emphasizes that: 

One point on which there is fairly general agri'eniPiit is that Ihe mn^t ntlt'ctive coaf 
control under a budgetary system occurs where the foreman or siipi'i \ isor has a voice 
in the determination of his ('xpensc budget schedules. It is cDmiiiDii practice Lu secure 
beforehand his approval of the fli'Xible exjiensp schedules. This seives to (‘iisiire his 
confidence in the control system whereby his performance in the control of exiiensea 
IS to be measured. 

Sord and Welsch, in the Controllership Foundation study of planning and 
budgeting in 424 companies (Business Budgeting), refer a number of times to the 
importance of iiarticipation, wliich they describe as “one of the fiimlaiiientals of 
good human relations”: 

Executives interviewed repeatedly stressed the importance of, and attention given to, 
active particiiiation in setting standards by those resiionsible for performance. One 
of the principal reasons given is that such participation helps to promote understand- 
ing of the standards and of how they were set. It also helps to gam acccpliince of such 
standards by the people who must achieve them. A third reason for desiring such 
participation is that it tends to create a clearer understanding of responsibilities for 
performance. A fourth reason cited is that the practice is conducive to better relations 
beween line and staff personnel. 

Good communication is an important factor in human relations. This is dis- 
cussed in this section under “Reporting.” 
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Pressure with Budgets. Sometimes budgjets and standard costs have been 
"sold” by emphasizinu their constructive uses, but somewhere along: the line they 
often have seemed to become almost wholly pressure instruments. To the extent 
that this orcurs, it will have an unhealthy effect on the attitudes toward the con- 
trol instrument. 

Efforts should bp made to satisfy that human emotion which requires recor;ni- 
tion for a good job. If the budget is used only as an oppressive tool, end 
comment is made to the employee only when performance falls below the budget, 
an unnecessary obstacle tn administration of the cost control program wdl be 
created. Human nature requires a nod of approval on occasion. In short, budget^: 
should be u^ed constructively with as little pressure as possible consistent vith 
the accomplishment of the objectives. 

Occa=:ionally top management may become oiersold on the accuracy and value 
of control devices. This conrlition may result in excessive prp‘isure on middle and 
lower management. The budget officer therefore has a responsibility to inform 
top management about budget limitations and to strive to see that they are 
neither misinterpreted nor misused by this group. 

Rules of Reasonableness. Budgets and other control devices should be admin- 
istered fairly and reasonably. In view of the limitations of control tools, care 
must be exercised in appraising the performance of individuals Common sense 
must not be permitted to take a back scat in the administration of instruments of 
rontrol. Flexibility should be a continuing objective. Esposito (NAA Bulletin, 
vol. 35) points out: 'Tt must be recognized . . . that controlling costs in accoid- 
ance with budget ‘-laiidards requires a good deal of tact and diplomacy. If you 
put hard-working men on the spot to explain deviations which are unavoidable, 
you will only cause hard feelings which will result in resistance to the budget idea.' 

Dual Responsibility. Production people themselves must take some respon'^i- 
bility by trying to improve their performance and by helping their firm jiroilure 
as efficiently as possible. Perhaps the primary responsibility for striving to avoid 
adverse reactions to a control program does lie with the administrator. But he 
cannot do the whole job. Top management must lend help in this area. Further- 
more it should be recognized that an understanding of, and appreciation for, any 
technical field, such as that of control, cannot be attained quickly. Accounting, 
budgeting, and production personnel must be willing to work together for the 
greatest good. It is not a one-w^ay street or a one-department job. Nevertheless, 
as Arg^Tis (Harvard Burliness Review^, vol. 31) says: 'Whatever specific steps 
they rthe financial staff] take or new^ attitudes they adopt because of their better 
understanding of themselves and others in the organization cannot fail to make 
their use of budgets more constructive, i.e., more effective in terms of long-run 
results.” 


Reporting 

MEANING AND PURPOSE OF REPORTS. Reports are communica- 
tions, usually in written form, of physical or cost facts which should be brought to 
the attention of management personnel who can use them to take appropriate 
action. Lewis (Accounting Reports for Management) indicates some of the requi- 
sites of a good report and its relation to control: 

In a good and effective report, each reported fact is in seme way related to the 
authority vested in a single individual or group of individuals. In other words, the 
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reported fact relates to a specific action or a related scries of actions which arc 
regarded as the responsibility of a specific individual and the organization reporting 
to him. Not only does the rejiort show the present situation but it also reveals the 
trend or movement, favorable or unfavorable, over a period of time. By showing 
the projected future operation, which may be done as an extension of existing 
trends, the report reveals the potential dcA'clopirent of unsatisfarl nry nprratnns. In 
tins w’ay the need for corrpcti\e action is indicated before operations have actually 
turned seriously out of line. Corrective steps are then taken as a preventive nieasure 
This is the essence of control through gonil reporting. 

A well organized cost accounting system supplemented by appropriate cost 
control techniques (see 'TJow Control Is Arcomiili.-hecT’ in this seetion) ran be 
of great assistance in cost control at all levels. By coordinating manufacturing 
activities with sales and purchasing functions and by furnishing siipervi>ors and 
operators with operating statistics and comparisons of actual costs with budgets 
i,T standards, the system gives management prompt, meaningful information en- 
al)ling it to increase effectiveness and reduce costs. The increasing need for such 
information is stressed in NAA Research Series No. 28 (NAA Bulletin, vol. 36) : 

As an organization growls, management must rely to a greater extent upon infornia- 
lion compiled, summarized, and inlerpreled by the arcounting department ami olhei 
-jiecialized functional groups in the company. Modern techniques for collecting, 
focusing, and transmitting information to management have had an important place 
m making possible the efficient operation of large organizations reeded to utilize the 
atUances in scientific and engineering knowledge for producing better and less cosily 
products. Even in small companies some systematic plan for collecting and presenting 
liniincial information is essential berausc management cannot personiilly observe and 
organize all the facts with respect to sales, costs, and other aspects of a company^ 
operations. 

This section is concerned with the general problems of internal accounting 
reports. Desrriptions and illustrations of reports pertaining to sperific items will 
be found in that section of the Handbook which covers the subject in question. 

TYPICAL COST REPORTS. A system of reports should be tailored to the 
requirements of each company. A list of reports used by another company, there- 
fore, should not be regarded as a model. It is helpful, however, for a cost arcount- 
iTig department to know what reports are used by other companies, as this may 
Miggest some useful reports that have been overlooked. Fig. 4, compiled by 
Matz-Curry-Frank (Cost Accounting), shows reports that are now in use in many 
companies throughout the country. 

RELATIONSHIP OF ANALYSIS TO REPORTS. The quality of re- 
pnrting depemls iqion the thought and rare devoted to analysis. Budget.s and 
^biiidanls can be iirejiared by appropriate pre-analysis of phyMcal factors and 
cosis. With post-analysis of actual physical and cost performance, u'^efiil enm- 
pansons can be made in reports designed to localize unfavorable operating condi- 
tions, and resfinnsibie supervisors can then take timely steps to improve the use of 
the material.'^, men, and facilities under their control. 

STRUCTURE OF MANAGEMENT NEEDS. Carefully designed cost re- 
ports bring significant facts and relation'^hips to the attention of management 
lirr.tjonnel wnn might otherwi.'^e overlook them. They are essential in any situation 
where management personnel cannot observe directly all the operations for which 
they arc respon.'-iblc. To be effective, they must be de.signcd with the different 
levels and types of responsibility of the individual organization in mind. 



Daily Record of Orders Booked Sales manager Sales by major commodities. To check with sales quotas. 

Daily Summary of Billed Sales Top management Dollar value hilled to customers. To compare current figures with 
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Weekly Bookings and Backlog Sales manager, produc- Summaries of product lines Viy To guide sales management 

Report tion planning product groups, regions, and into selling according to a 

individual teiritory levels schedule matched wdh plant 

capacity. 

Weekly Usage and Waste Report Production majiager Summary of physical quantity To control proper use of mate- 
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Fig. 4. Typical system of managerial reports in manufacturing. 



Monthly Finished Product Damage Vice-president in charge Lists value of good production To control damages to finished 
Report of opeiatinns and value of damages, also products, 
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Monthly Return^ and Allowances Vice-president in charge List of returns made by cus- To show the number and the 

Analysis of operations tamers because of defects. value of returns by causes. 

Monthly Income Statement Top management Results of the month. To compare actual results with 

forecast. 



Monthly Balance Sheet Top management Results of the month. To cuinpiire actual results with 

forecast. 
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Efficiency cicncy, with suggestions for greater efficiency. 

improvement 
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If a cost control program is to be effective, it must be participated in by all 
members of management, and it must be working continuously at all levels of 
management. In order to develop a reporting system which can provide informa- 
tion that will be helpful in achieving both immediate and longer-run cost control, 
those preparing the data to be used should understand the management respon- 
sibilities at various levels and how these responsibilities relate to cost control. 
Carlson (NAA Bulletin, vol. 3S) comments on this point: 

Rpl)[)r1s should be directed to the knowledge, interest, and respnnsihilily of the 
reci])ienl. A common example of application of this principle, recognizing different 
levels of interest, is in the reporting of production cost information. The foreman 
should receive a report pertaining to his department. The plant superintendent should 
receive a summary of the reports issued to the foremen under his siipervi.''ii)n. The 
vice yiresident in charge of manufacturing should receive a summary of the rej)OitH 
issued to the managers under his direct supervision. At each one of these le\ els, there 
are different areas of knowledge, interest, and resiionsibility. These differeni levels also 
require different time schedules of reporting. The foreman is concerned with daily 
operations. The plant superintendent is interested in weekly performance. The vn e 
president is more concerned with long-term operations in monthly and trend reports. 

Tiffany (Accounting Review, vol. 25) identifies the levels of responsibility as toji 
management, coordinating executives, and operating supervisors, and specifies 
their concerns, including the measurement of performance to guide cost control; 

Top management should be able to use the principle of exception in reviewing 
departmental performances. In order to make use of this principle, deparlmental 
reports should bp summarized by totals only. Management then can discover weak 
areas in a quick review and can study the details of particular reports where study 
seems necessary, rather than be forced to review all performances. 

While top nianageiiienl iirirnanly is concerned with planning and organization, the 
execution of plans is the function of coordinating executives. They administer 
jiolicips, direct oy^erating siiyiervisors, and appraise the performance of operating 
supervisors. The reyiorts wdiieli a coordinating executive receives should assist him in 
administering policies and in appraising the performance of his subordinates. 

The level of direct supervision is the area of activity in which specific and detailed 
reporting is rer|iiired. At the operating lei’^el, it is important to analyze and report 
upon expenditures made and results produced. It is at the operating level wheie 
planned jierformanres are testcil, where budgets are appraised, and proof is giv^en to 
proper planning and proper selection of manyiower and material. 

Operating supervisors, therefore, should receive reports concerning the effectiveness 
of their oyicrations, and these reports should show yilanned performance, actual y>ei- 
formance, and variations from plans. In order that operating supervisors may be able 
Id use their reports for the control of future operations, it is necessary that the rejimts 
give specific information about the department reported on. 

FACTORS INVOLVED IN EFFECTIVE COMMUNICATION. 

Through a proyierly designed accounting system, the accounting dejiartinent 
analyzes and collects information about the performance of each individual in the 
organization, relates that performance to the responsibilities of each individual 
having management authority, and reports the results to the supervisor concerneil, 
to his immediate superior, and in summary form to interested personnel in top 
management. This information must be conveyed to the appropriate members of 
management in such form and at such a time that the recipient can understand 
and use the information in choosing his course of action. This constitutes effective 
communication. The basic ingredients of effective communication and sound 
reports are: an understanding of management needs and the assignment of respon- 
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sibility; timeliness; content appropriate to the need; and a method of presenta- 
tion which conveys readily and forcibly. 

Management Needs for Reports. In establishing his criteria for a sound 
Ftructure of performance-measurement reports, Neiischel (NAA Bulletin, vol. 
;J8) highlights the requirements for understanding management needs and the 
assignment of responsibility: 

1 It [the structure of reports] conforms to and rrflrM ts the company’s organiza- 
tion structure so that accountability for results is clearly shown. 

2. For each separate organizational unit of the business, it covers nil the im- 
portant controllable elements of performance that affect the group’s total 
contribution to company-wide goals. 

3. It represents, in total, an integrated plan of control so that information 
furnishi'd to all levels of management ties together, simply becoming more 
condensed as higher levels of management arc reached 

4. It is, itself, under continuous control so that it can be adjusted promptly lo 
meet changing needs. 

Croftsman (Accounting Review, vol. 28) states that the ah*rt cost accountant 
should not necessarily wait for a need to be stated by management. Rather, he 
should, through his understanding of operations and a study of the information 
available to him, discover situations which roqiiin* additioiial investigation and 
analj^sis, for the purpose of controlling and reducing costs. 

Timeliness. The team of British accountants who surveyed accounting in 
American comiianies reported (Management AceiAinting, Anglo-American Council 
on Productivity) that the promptness with which accounting reports were issued 
was impressive. Many cost control reports are ilesigned to provide iinmediate 
correction of unfavorable performance. They must be available as soon as possible 
after the reported performance in order to minimize losses. They may be 
scherluled by determining the specific steps necessary to get the data and by 
estimating the time required by an efficient clerk to assemble the information. A.- 
an example, if time cards are prepared dail}^ for each ojieration in the plant, 
showing the name of the worker, operation performed, hours worked, and jiieee.'s 
turned out, they may be collected at the end of the ilfiy, sorted earl> the next 
morning, and then used to provide reports to the section foremen before noon. In 
this case a worker who needs instruction, or a machine which needs adjustment, 
gets the requisite service before excessive time has elapsed. 

Hanley (NAA Bulletin, vol. 36) makes two jioints about timeliness; 

1. Information to operating management should be available promptly. Such in- 
formation is "alive” and can be the basi.g for taking action. 

2. The questions of timeliness and accuracy are related. It is certainly better to 
have information based on some approximations in time to take action than it 
is to have absolutely accurate information with the same ]aik of glamor as the 
news in yesterday’s paper. 

Speeding Up Issuance of Reports. Considerable atteiitiun Iv.is been addressed 
to the problem of issuing various accounting reports at as early a ilate as possible. 
A large number of American companies have succeeded in making a worth-while 
reduction in the number of days elapsing between the close of a fiscal period and 
the issuance of reports on that period. 

A wide variety of techniques have been used, including the following; 

1. Reviewing the entire record-keeping system with the aim of making changes to 
expedite reports. 
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2. Careful scheduling of specific tasks to avoid bottlenpcks. 

3. Accumulating certain figures on a daily or weekly basis so that a minimum of 
work remains to be done at the end of the period. 

4. Preparing forms and work sheets in advance. 

5. Earlier closings. 

6. Using figures estimated by experienced persons with a thorough knowledge of 
the situation in place of certain actual figures which would not be available 
until several days later and therefore would delay issuance of a report. 

7. Using mechanical, tabulating, or electronic equipment. 

8. Using standard costs. 

9. Using pre-closing or flash reports based on careful estimates to inform top man- 
agement of the probable amount of certain key figures before the regular 
financial reports are available. 

10. Careful training of accounting personnel. 

11. Using a small amount of overtime in some cases. 

At the Seventh International Congress of Accountants, in a discussion on elec- 
tronic data processing, Phillippe (Journal of Accountancy, vol. 105) expressed 
perhaps the ultimate in the speeding up of reports when he described his vision 
of the future when managers W'ould sit in front of television sets and press a 
button to get the financial position to the very minute. All financial statements 
would be eliminated except for record purposes. 

Content. The cost control information in reports will vary in details from one 
situation to another in the same firm and from one firm to another, but essentially 
such information must deal with data about the extent of utilization of materials 
and supjdies, men, equipment, buildings, and certain services. Such utilization ran 
be expressed in physical measurements or physical statistics and the related 
monetary costs. In ortler to provide some measure of guidance, bases for compari- 
son must be included in the reports. These bases for comparison may be past 
actual data or budgeted and standard data. The main content of a cost control 
report is: 


Physinil Statistics 
About Some 
Productive Factor 

and often 


Dollar Cost Data 
About Some 
Productive Factor 


Current Performance Measurements 
compared with 

■ Standard or Budgeted Data in Physical Terms 
or 

Past Actual Data 

Current Cost Performance Measurements 
compared with 

i Standard or Budgeted Cost Data 
or 

Past Actual Cost Data 


Since operating supervisors understand physical facts quite readily, their reports 
.should be presented primarily in such terms. Summary reports for co-ordinating 
and general executives should also show the dolbir cost effects. The content should 
be kept simple and limited to data about which the recipient of the report can 
take action. If the comparisons show significant variations, some comment as tn 
definite or probable causes of the variations should he included in order to 
assist him in taking action. Woorlhead (Controller, vol. 23) emphasizes tw^o points 
about content which improve communication: 

1. Be sure the foreman has a thorough understanding of the budget, standard, or 
objective used to measure departmental cost performancp. 



RErOKTlNG 


20-45 


2. Kcpp Hip infoniialinii anil llin rrpmling fnrm simjiln. Rrmrmbnv that iiitrrprp- 
latitni finrl analy-'is nf fipiiiTS« is nnt nsnally the juiniary job of llip foreman of 
a (Irpartmrnt. It must bn vpailily nnilprslooil and rasily rnlalPil In thp day-tn- 
day oppiiilion nvrr wliii-h hr has suprrvision. Bp ship (lip information is dis- 
played so it is iisablf*. 

Method of Presentation. NAA Ppsparcdt Sprirs No. 2S (NAA Bullntin, vol. o(i) 
outlines the array nf communication media availabln in jirrsmting inforination 
tn nianaseinrnt as follows: 

1. Bh'ittf'n forms of roniinimii alion. 

a. Formal ai'i'niiTiling stal I'liU'Ui - 

b. Tabulated >1 at ist 

c. Nai i ation aiul ['Xposilion usiii^; w ords. 

2. Graphic media. 

a. Charted llpiiip^. 

b. Diapraiii.s and piciiiips. 

d. Oral comiminir*atinn. 

a. fuiuip mprdings. 

b. Con\ I'l^atinn Avitli iinln idiials. 

Some seli'ctivity must be exeruised iu determinini]: the meilia to be used, sinee 
raidi lias it^ own streii'ilhs and weaknesses. \A.\ Bcsrandi Series' 2S comments 
that ol'lf'ii “a pombiiKitinn of media is more elYeelive than i< an> ^inp;lp one used 
by itsi'ir." .\F(), tlu' A'arious indivifluaK’ to Avbnm cnnlrol rejiorls are ilirecled 
differ Avith resjiect to their rerejitiveness and abdity to i^ras]) information ]n'e- 
si'iitial thrnu”]i A'arious imalia. Frlei ( Coiitrolli r, viil. 27 1 wrili". that most bilks 
and iiublished articles on communieation betweiai accoiintaiils and lo]i maiiaKe- 
nient are flevotnil nimos! entirely to a discussion of written ri'iinrls. IVlej says 
that lie js “firml.A’ of the ojiinion that oral communication is equally imiiortaiit, if 
uot more important, than the written report." Basson (NAA Bulletin, vol. d()), 
from his (‘xperieiice with a variety of reporting system^, (‘Xiu'csses his convictions 
ahout method of jiresnnlation jisfnlloAVs: 

Anouiil ioj; jaii;on shoulil he avoided hr'cause many I'.xf'cnl ivi's aii' nnl familiar with 
.icM'Uiil iim; t f'clijiiralil ie.s and Ipriu.-^. Tlif' r ffpct ivrnes.s of i IimiIs ami p:raphs should hr* 
ulilizi'il. This lv])i of jire'-f 111 atiim I'.m .‘'OiiiPliiiir's ideally ilfaimiish al n relalionsluiis 
that il would takf’ jinpes to desi-nhe. No one likes In rrail several page^ of deseriyitioii 
and iiore oA er rnhimns of tigiire^ ( u gi t information w hiidi Avoold he ai)]»aieii( from a 
niDiiienl \s look at a idi.ii I A iiombi’i of the larger comyiaiiii"^ leave :ido}iteil in'esenla- 
tion hy idiarts as a ‘^landard ])art nf their rnyiorling im llnnl.'. The iisi* of laige wall 
idiarhs, jnesenled In grou]).^, alToids an oi)|)nr(mul a' for direcl oral pre'^rntatiou hy 
persim.s who laeiiarral the eliai Is. This tr'idmif|ue is fi eijoi-iil Jy iiimdi more elTeidii'e 
than ninrrdy pre-mil ing wiittiai maleiial for riw iiwv. 

REPORT TRENDS. NAA Besearcli Series No. 2s iNV.\ Hiilirtiii, Ami. 3t)) 
dr^erihi's laqinrliiig praclice.s oh, served in dO leading eoiii])anii‘s and notes (ho 
trends, dliesn maA’ lie smiimarjZL‘d as folIoAVs; 

1. To reilnre (he ligiiif'.- pre.senled to manngeineiil (yiarl uiilai ly toy) management) 
to a minimum cniisislenl willi the iieeils of (he individual reciyui'nL. The prinidpal 
terhiii[|Ups tn a ccomyilish (his are: 

a. Begin eaidi repoil with a pimimary. 

b. Concentrate atlimlinii on (hi* ileni.'^ i pquiring action. 

e. Reduce the iiiiiiilo’r of iignres nr digits to he rnmemhered or compared. 

d. Cse a Ainii'ly of di A icf’S to eiiijilia.size .significant points. 

2. To lu iifhici* H'poil^ in idf'ar, :i11iacli\ i*. and i*a.'-ily readable form. A ^’al■ifdy of 
tor hniijnes are ii^ed In aidn'i'vr tlii-. including avoidani-e of ido-elv parkeil masses 
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of figviies of color m the iepDi(-< and 'standaidiring tciiniDolog\ , ariangciiicnt of 
lepori fontrni'' and foiinit of lepoit^ 

3 To stiONs tmipliiif oJ iiifoimatiun pjitiiulaih ^vlicif tlip figuip'^ mc-isuir riiupul 
pfifoiiuante oi indicate a, nt ed foi luirenl arlion (Techniques to attain tiiiiFlini 
ail distu‘'spd in this scrtion undei ‘Speeding Up Issuincc of Repoits’) 

4 To ariciit ip';poii>il)ilit\ foi the inih'^i^ iiid iiitcipi r t ilion of accounting figuin 

\n inrludmg m arcnunliiig lepoits the LOiiinicnls designed to bung out the Hignifii mu 
of the figiiics to (hi iiLipiLiifs oi the lepoits The analysis and inteipietation of the 

hgUKs I ont iiiiF il in acrountiiiR lepoits is gcneialh Mpned as i staff function latlici 

tlian i'' i task to be priloiined b’v the lecipient of the ipport The analysis is fit 
iiuiiith in the loiiii ol a Ir ttii oi wiittcn toiiiiiicnts on oi ULompan’Miig the irprit 
Soinr loiiipaniLs ii^i oi il ixplanation at comniittPL meetings oi i( LonieieiiU'^ ^M1ll 
iniln idinl p\pi lUI^ 1 s mplaicof oi in iddition to uiitteii Loninieut'' 

j I 0 utilize 1 ^ 111 is possible tLiiiiinolog^ iiid laiigingL \^hlLh is I iiiiili ii to tin 
itii|)i(nls of lejioit^ and to avoid leehiiiLil accniinting leiiiis uhiii noiil llI iiu d 
trims I in hr used In eoiivtv the smir me inmg 

h To iisi i \ iiirlv rd i nnimiinir itien mi di i tn iiiiu i i (In Llfulivenc s ol (hr 

1 1 1 sf 111 i(ioii mil ( o mil I n\ in m igi men( ^ u\ ii ill imdeisl imlnic uJ tin ml ini 1 i n 

jif iiiliil (Thl■^ ]'> ili^iu si d in this sr (ion iin lei MithidolPii inliliun ) 

REPORTS CONTROL PROGRAM \ eoiollin to llu iidiutioii nl tin 
nninliii of figuus m i nport is (he reduction of the number of reports tin in 
sfhiv I uu 111 iin 11 pints irt i-sm d in soim i()ni])iiiii Tin u i id v iiioii 
nil rh iiiH il nil Ills jiiilK ill iih ele i tioiiK d it I ( oni] 111 i ininn _i iin i ii nn i 
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of more reports with more figures. One danger is that the accounting department 
may drift into the habit of issuing more reports than the recipients need or can 
effectively. Another danger is that the really significant figures and reports 
II] a V be overlooked in the sea of data. 

The NAA Committee on Research reported in NAA Research Series No. 28 
(XAA Bulletin, vol. 36) ; 

Many companies review their entire list of arcounting reports periodically. At this 
Mine, reripienta of reports are asked wdipther or not they still nerd each report and, 
if so, how it can be made more useful. A majority of the eomiiaiiies parlieipahng in 
iliis study make such a review annually, but in some cases it is made at longer 
intervals or when it seems desirable. 

In Figs. 5 and 6 Marien (Controller, vol. 27) shows two survey forms that 
are helpful in eliminating unnecessary reports and in improving others. 

CAUSE ANALYSIS AND COMMENTS. As there is always opportunity 
for improvement, analyses should be made continually of all im]n)rtant cost items. 
Reiser (Budgeting — Principles and Practice) lists the basic ri'quirements in 
analyzing and reporting performance in cost incurrence cuLt^ol as: 

1. Departmentalization of activity and responaibilit.v. 

2. Valid comparisons. 

3. Useful reports. 

While standards and budgets, especially flexibl * budgets, give a timely and 
valid measurement of performance, they only provide good clues by helping to 
localize the area of difficulty and by indicating its quantitative significance in 
physical units or dollars. Those areas in which the costs are consistently higher 
ur lower than standards or budget must be rarefullj examined by the cost 
accountant and apiiropriate operating j)er.«onnel to isolate the cause. The 
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presentation of such analysis with interpretive comments in reports enables all 
members of management to work more effectively for cost control, both individ- 
ually and as a team. 

Bennett (Standard Costs: How They Serve Modern Management) stresses the 
rritiral importance of eaiise analysis in achieving management's control objec- 
tives and says that, "the analysis of cost variances is usually the most important 
job to 1)6 done in oijerating a standard cost system." 

Ill order to make investigation of cau.-es easier and to minimize the effect of 
various inefhciencies, Blocker and Weltnier (Cost Accounting) recommend 

promptness in reporting and investigating variances : 

Coiitrol of i)ioiluction and ro^ts is a matter of timing; the effectiveness of the cdh- 
Li nl is rtften in direct proportion to the speed with which a cliimge is rccommendoil 
after an iinsatisfuct ory operating condition is discovered. Therefore it is imporlant to 
focus managerial attention on off-standard conditions immediately following eaili 
shift, day, or week rather than to acL-umulale and summarize variances from standard 
each month. A iiionlh, and generally even a wi'ek, is too long a period for many off- 
slaiidard comlitions to remain unclun’kinJ and uiii orrected. . . . 

NEED FOR FOLLOW-UP. Cause analysis will frequently reveal some 
controllable conditions which can lie adjusted by n particular operating super- 
visor and other pauses which are controllable oiitsiile that deprirtraent, i.e., b} 
other operating or service departments or through iiinnageinent personnel ai 
inidille or top management levels. Spoilage, which is a constant and important 
problem for most firms, illustrates the fact that there arc few cost elements that 
are comiiletely and solely the responsibility of one jierson (see section on Mate- 
rials) . 

Since any one cost element may have multiple causes, it is necessary that then* 
be follow-u]) rejiurting and action. Recognition of this cliaracteri.'^tic of mLaii\ 
control problems led one firm to the following method of improving communica- 
tion and coordinating action as reported by Webster (NAA Bulletin, vol. 37): 

11 was llipsc reports on variances which wc ilul not feel were r('cei\ ing siifficii in 
alien! ion to midce them effective tools. In taking a fre^^h at)))ioach to this pii)l)li'iii 
wc firsi talked willi each jilanl managi>r and ])ei^iiaded him fto accejitJ the helii wliicli 
was his for the asking if he could arrange his schedule to conform with a iiroiioscii 
program. This program asked him tn set aside one hour on each of sevi'ii consccuin i 
day^ each niniith, beginning with the eighth working day, for staff review of the pn - 
ceding iiinnth's ics’ults. Since most of our managers are in charge of multi-piodnn 
and multi-operation plants, to attempt to review the entire plant performam e at niu' 
time would entail at least a full da 3 ''’s discussion. The srhedule of one hour on seven 
cniiHi'ciitiA r* days avoids the boreilom which can rc'^ull from too long a yaaiod d 
i‘oiifi ‘1 ring anti makes it possible tn limit the personnel to be in attendance ai inili- 
viiliial meetings to those interesled in the problem under discussion. 

The cost accountant’s responsibility involves recording, muasuring, interpreting 
and reporting so that the productive resources of the firm are used elTectively. He 
should strive to devise or suggest means of accomplishing these funetioiis in a 
more timely fashion, or at less cost, or in a way that will promote necessary 
corrective action. 

EFFECTIVE USE OF REPORTS. Reports inform, people perform. Con- 
sequently the human element is critical in the success of any cost control program. 
The basis for cooperation between the preparers and users of cost control data 
must be carefully laid and continuously strengthened through better mutual 
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understanding as it is utilized. Cost control means action. It is the accountant's 
responsibility to do all he can to improve the means of communication so that 
netion will be taken promptly and on the basis of reasonably accurate information. 
Nelson (NAA Bulletin, vol. 39) indicates the importance of cost control team 
work and the accountant's function in it as follows: 

Tearm^ork is the? most vital ingredient itiiuhl’iI for success in controlling costa. The 
figures in accounting reports should serve the same luiriiose as the signals called by 
ihe quarlrrliack of a foolball team. They ti II (he leani what's to be clone. 

Kegarilless of the system being used to coiitrul i-O'.is. no sui'cess will be achieved in 
cost control until a thorough exiilanation of the iiieaiiing of these figures has been 
given to all supervisors. It is a common exiK'nenee In find these reports in the hands 
i)f supervisors who have ouly the vaguest idea of how to evaluate the information 
containerl in them. 

The time spent by the accounting department in educating supervisors as to Uie 
meaning of statistics, the conclusions that can br iliawn fiom them with respri I to 
required action, and the areas in which this action can anil sliould lie taken, have high 
potential for seeuring cooperation in controlling ensts and inspiring tlie vitally ncees- 
sary teamwork. 

A problem that has proved troublesome to many administrators, especially in 
the early stages of a budgetary or standard cost system, is that the periodic report 
will show a number of sizeable variances which should be followed iij). Because of 
many demands on his time, the administrator may uot have sufticient time to 
make an effective analysis of all these variances. Idiere is tlu' temptation to make 
a quick, superficial follow-uj) on all the substantial variances so that the person 
responsible for variance analysis can say, if questioned hy higher management, 
that he did investigate the item and that the loss was due to a specified cause. In 
many cases, however, such hasty analyses may neither uncover imr remedy the 
real cause of the loss. The iinfavoralile variances will lend to continue to show 
u]), perioil after period, and the harasseil administrator may fintl himself running 
on a treadmill, making the same superfieial review of the variances anil registering 
little progress. 

An alternative jirocediire is to choose for eacdi period only a few, perhaps one 
nr two, of the largest variances and to ii'-e all the available time to vnrk inten- 
sively on these. The likelihood of discovering the real causes of lo^s and of taking 
effertive action to remove nr minimize them will often be much better under this 
second method. 

PERIODIC COST CONTROL REPORTS. Since co^t control is a enn- 
tinuoiis problem involving all tyjies of jiroductive factors and function^ of the 
business, most cost control reports are ilesigncd In nii’ct recurring needs for 
information. 

Reports are most helpful to those with o])eratiug resiionsibility when they are 
issued either daily or weekly (as seems approjiriato in the circuinstancesj and 
localizcil as to one or more of the following factors; ili‘partinent, production run, 
operator, types of materials, machine, anil cause. 

Summary reports on imitiTiaK’, labor ii>age, and labor-related costs, and con- 
trollable overhead are useful in assisting jilant managers, and those in top manage- 
ment concerned witli manufacturing njiiTalion, in measuring the performance of 
those responsible to them anil in obtaining information which may indicate that 
higher-level foUnw-up or improved planning is required. 

REPORTS FOR SPECIAL NEEDS. A system inclmling budgets, stand- 
ards, statistical controls, and the related perfonnanee and informatinn reports will 
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provide the basic information for most management operating decisions. Foremen 
and plant managers accustomed to using these modern control techniques read tie* 
recurring reports and sometimes select items on which they desire more infonua- 
tion. Their questions usually begin with; “Why?”; “What caused this?”; “What 
is the real rost impact of this?” At this point additional investigation and sum- 
marization of findings is usually requirerl before final decisions can be mailc 
Such trouble shooting is most im])ortant in pro[luction management, but tin* 
accountant with an interest in, and understanding of, plant operations shoiiM 
bring out of the available quantitative controls information which anticijuilc- 
operating needs and forewarns of impending trouble. Scott (NAA Eulletiu, 
vol. .'18) indicate." a miniber of ways in whii*h accountants can promote cost control 
by being helpful before the fact; 

The aci uimtant .shuuld he riM-f'jjlive lo designing and furnishing reports which an 
simjdc and rnntiun informntinn neiMlcd by production management. If an accountanl 
w-ere queued a.s to what ab.M'iiteo cu"t.s add to manufiictiiring costa for the curriiil 
month, he woidd bo hiiul ]»ut lo gi\ e a do eel, answer. Likewise, if the average ai- 
counlaiit were asked what it co^'t the conijiaiiy lo have an un.stable labor load and 
juoduct variation from month to month, he would be hard put for an answer. . . . 
Ollier hiflflen costs aie going on every day in every company, and the accountiml lias 
ri'sjjoiisibility of r^‘^'e!ding I hem, toji-side. 

Hf’iiiius eiidi'Mvois to dm idop a ."r*ues of ratio ii'porls showing the degree of effei- 
tiveness, by plants, of the scrap control program, the lurno\ er and absentee control 
program, the quality control cost faidor of the proiluct buildup, the actual hoiiih 
eo.sts which ineludc* downtime, uiidei jiruduelivity, and shop inefriciencies call foi 
cicativf' jinwers of high oi iIlt. 

All! oiiiation is i‘SM>rilial to Inw-cost production. The accniintaiit must help in tin 
determination of foiinida^ whitdi give guidance to rletermine whetluT anlniiialioii 
projects are sound tinancially 

The nio.st important time to ])rovide adequate information for cti.^t contiol is 
before diTisions are made to commit men, materials, machines, anil facilities to the 
operating iirograni.s of the firm. Special problems :irise continiuni"ly winch arc 
relatpil to purcha.'^ing, iiroductiuii, inventory control, change." in distribution meth- 
Dils, labor, research, etc. Special studies are neee."."ary to develop the rehwaiit 
infoniiation and to jireseiit ^iieiual rejiorts to maiiageiiient which will enable tluaii 
to select, or strive for, tlio."e programs which will must effectively use the firin’" 
re" 0 urees. 

There can be no e."tabli"heil content or form of jire.^entation for special reports. 
Each is ilesigned .''])ecificallv for the jiiirpose it i."' to serve. Since research is a liisl 
steji toward commit ling resources for the long run, earefid iilanning, inelinling 
study of cost planning, niii"t be brought to bear on each inoject by a])]iri)i)iiati* 
sjiecialists within the firm. This may jirevenl certain unwise or unnecessary 
exiieiiflitures or a.s.siire the elTeclne utilization of existing or expanded facilities. 

In prescribing cost controls for research, (Je.sick (Controller, vol. 24) gives an 
illu.stratinii nf a sjierial ri'purt (mu' 14g. 7) ; 

An illustiation whiidi should be ."elf-explaiiat 013 ' of the thought that should go into 
reseiuTh planning is the ResearLdi Project Aiijirai.sal repoit form of the California 
Research Cni'iioration. Analysis of this appraisal form wall indicate that not only is 
there an evalualinn of a pro.jei't h 3 ' the director of research ljut here we also find 
information neeileil from the followang other members of the team: 

1 . Cost anil invp."tnient payout from the finanrial dejnirtment. 

2. Manufaeturing aspects from the manufacturing department. 

3. Marketing aspects from the sales department. 

4. Economic evaluation. 
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32 

Ovci head rates 9-67 
Production budget provides for, 20 >26 
Ratio, 16-43-44 
htandai d, 15 • 31 
Utilization variance, 16-18-19 
Volume or activity variances, 17*18-20 
Reports, 17 - 42 
Capital 

Annual growth factor, 18-24 
Book value of the in\BStmeni, 7-9 


Capital (ron tinned) 

Hudgels, 20-11 

Evaluation of expenditure of, 19*8 
Fixed and variable, 18-23-24 
Float, 18-23 

Imputed interest costs of, 18 >37 
Investment decisions, 18-35-36 
Prices based on iptuin fioiii capital employed, 
19-26-28 

Fiolit graph, 18-24 

Uctiiin on iii\ I '■inipiil 19-1 10 (See also ''Re- 
turn Dll Iineslment”) 

Allocation of cuiutul, 19-6-7 
Standaid i itr of ictum 19-9 
Variable cnpital ratio, 18-24 
Capital Charge. 2-3 
Capital Expenditures 
Definition, 2 • 3 

MaintPiiaiicp and rpplacempnts, 2-4 
Rp\ piiup pxpendiluips vs , 2-3 6 
Treated as dpf Pi red chaigps 2-4-5 
Cnpital Unods Industries, Coding system tor, 
2-22-23 
Capitalization 
Cost of small tunla, 3 16 

Rpsi'aich and dcveloiunpiit costs, 2-7-9, 8-43 
Cards 

Clock 6-8 10 

Job oiilei post s^ -it fills, 11-13 
Payi oil ’ PI t 'd, 6-37 
1 slim <1 1 rl I iisN H . H 11 
Ledgei (.■spp 'Stnips Lprlgpr Curds”) 

Opprnliiig planning, 4-11 

Puniiiil 6-61 (^pp also ' Piiiii bed -Card sys- 
tems”) 

Cash 

Acroiiiit desciiptiDiis, 2-35 
( hut nl II I minis 2 35 
Dislniiscment nf, 3-6 

Piodurlinn liiirlgpl shovs i equirenipiits, 20 >26 
Cash Flow 
I orBcasta of, 18-2 
Patipins nl, 18-36 .36 

Cash Rereipts, ITsp nl meclmnipal pquipnient, 
7-60 

Cash Registers, IKp of, 3-34 
Cause Analysis, 20-47 48 
Pi oiiiptiipss in if|initing and investigating vari- 
ances, 20-48 

“Center of [Jrnvity,” In arfounting 2-3 
Centers, Cost (Sep ' Cost Centeis”) 

Central Tendency, 14-3 
In 1 os Is 14-3 14 .5 6 
Stalislii il smiiiliiig 14-27 
Cents-Less iir Whole-Dnllar Arcounting, 3-2-4 
Certihud Pulilic Arcnuntants, Diganizatipiis of, 
1-17-18 

Charts f'si( ilsn Cliujihs”) 
lb p iK l•^ Pii 18-1316 

Lapil.il giaph 18-2.1 24 
1 ‘•tiiii it mg 14-26 
Piolit ji-idi, 18-22 24 
Piofit voluiup, 18-16 17 
Rpliiin on iiupsimpnt, 19-7 8 
Charts of Arrriunts, 2-26-26, 3-28 
Accumulating post-volume data, 18*9 
Accuracy, 2-26 26 
Adequaev 2-25 
Cash, 2-36 
C'laiifv 2 26 
Cost manuals 2-36-36 
Criteria foi useful, 2-26 

Foi riipasuniig cost -volume relationships, 18- 
7-8 
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Charts of Accoants {Continued) 

Group code, 2-22 

Maniiracturinpr overhead expenses, 2-20-21 
Method of preparation, 2-26 
Survey of, 3-23 

Svmljols and codes, 2-20-21, 2-24-26 
Checks 
Payroll, B-37 

Piuirlipd r,[iid f-vstelii rjf jUTiiaration, 3-42 
Chemlral Industries, Joint and by-products, 13- 
2-3 

Class Cost System, 11-19-2D 

Class cost sheet, 11-19 
Classifi cations. Cost, 2 - 1-38 
Adiniriistrative costs, 2-10-12 
Apiiortiuniiient of costs and expenses to units 
of art ivitv„ 2 ■ 17 

Bases fur analyzini? costs, 2-12-18 
By tiiTiB when computed, 2 -IB 
CnstiHR units, 2-13 15 
Direrl and indirect costs, 2 -16 
I’ixed and variable costs, 2-16 
Ident iFiration and iiicasureiucnt of costs, 2- 
12-13 

Relat nnsliip of cosliiif; unit to product costa, 
2-16-18 

By activities nr functions, 2-9-13 
By areas of responsibility, 2-13 
By divisions, 2-9-12 
By nature of expense, 2-13 
By purposes served, 2-1-3 
Cost control, 2-2 
Income determination, 2-2 
Inventory costing, 2-2 
Meaning of cost classifi cat ion, 2 >1-2 
By time when computed, 2-18 
Capital vs. revenue expeiiditure.s, 2-3-^ 
Definition, 2 • 3 

During strike or temporary shutdown, 2-B-B 
Expenditures charged agaiii.st revenues, 2-6 
Expenditures relating to fixed assets, 2-8-4 
Expenditures treated as deferred charges, 2- 

4-B 

Incurred during construction, 2-5 
Controllable anil noncontrollable costs, 2-2 
Cost center, 2 ■ IB 
Cost systems, 2-26-29 
Definition of accounting system, 2-26 
Historical vs. predel erinined systems, 2-27 
Job vs. process systems, 2-26-27 
Objections to conventional coat classifications, 
2-28-29 

Tied-in costs, 2 -ZB 
Costing units, 2-13-16 

In IP ipscn'arivp industries, 2-14-16 
Deferred charges, 2-4-6 
Definition, 2 - 1 
Depreciation accounting, 2-4 
Direct and indirect costs, 2-16 
Direct costing, 9-68 
Di.stnhiition cost. s, 2 ■ 9-10 
Divi.sional, 2 - 9 
Finance costs, 2-12 
Fixed and variable costs, 2-16 
Fixed co.sls, 2-3 
Government contracts, 2-86-83 
Historical costs, 2 -IB, 2-27 
Installation costs, 2-6 
Job costing, 2- 16-18, 2-26-27 
Maintenance and replacements, 2-4 
Manufacturing overhead, 7-13-23 

Inveii iM ClJ^tulg and income determiDation, 
7-14-17 

Uses of cost data, 7-1B-14 


Classifi cations. Cost {ContinuBd) 

Manufacturing overhead {Continued) 

Variable and fixed coats, 7-36-43 
Meaning of, 2-1-2 
Oliipct oii.s Id convent onal. 2-28-29 
Process co.sting, 2-17-18, 2-26-27 
Production costs, 2-9 
Replacements and additions, 2-4 
Research and development costs, 2-6-9 
Rules for, 2 -IS 
Symbols 

Chart of accounts, 2-24-26 
Decimal coding sysLems, 2-22-24, 5-7 
Lettei ami mnemonic coding systems, 2.24-25, 
5-6-B 

Need for symbols, 2-18 
Niimencal cod ng systems, 2-19-20, 6-6 
Block code.s, 2 -2D 
Group codes, 2-20-22 
Sequence codes, 2-19-20 
Responsibility for code development, 2-18-19 
Tests of Satisfactory code, 2-19 
Types of codes, 2-19-26 
Uniform accounting systems, 2-29-36 
Advantages, 2-29-30 
Cost manual, 2-32-86 
Definition, 2-29 
Disadvantages, 2-30 
Nature and scope of, 2-31-82 
Requisites, 2-31 

Uses of symbols and codes, 2-18-26 
Definition of coding, 2-18 
Variable co.sts, 2-3 
Clerical Costs, IB -ID 
Standard cost systems reduce, 15-7-8 
Clock Cards 
For timekeeping, B.8-10 
Job order co.st systems, 11-13 
Payroll record, 6-37 

Closing Entries, Distribution of manufacturing 
overhead, 8-47-49 
Coding Techniques 

Cost cla.’^.sifi cations, Z-lB-26 
Responsibility for code development, 2.18-19 
Coat manual.si, 2-36 
Decimal roiling, 2-22-24, 5-7 
Effect n( data processing improvements on, 

2-25, 3-46 

Indirect labor costs, 6-4 
Integral cd data processing, 3-67 
Job order numbers, 11-19 
Letter and mnemonic, 2-24-26, 5-6 
Materials, 6-4-7 
Alphabetic system, 5-6-6 
Block system, 5-7 
Combination system, 6-7 
Decimal system, 6.7 
Mnemonic sy.stern, 5-6 
Numeric system, 5-6 

Numerical coding .systems, 2-19-22, 6>6 
Block codiss, 2 • 20 
Group codes, 2-20-22 
Sequence codes, 2-19-20 
Programs for electronic computers, 3-46 
Purpose of. 2-18 
Tests of satisfactory code, 2-19 
Types of codes, 2 -19-26 
Collator, Punrhed card system, 3-41 
Columnar Budgets, 10-13, 10-16-18 
Committees 
Budget, 20-15-16 
Standards, 15-34 
Common Costs 
Definition, 13-8-4 
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ComBiDii CoBta [Continued) 

Joint costs and, 13-1 (See also "Joint Coats") 
CDirnnanicatlon, Importance of good, 20-35 
Communication revices, Tost used ns, 1-22 
Comparative Cost Studies, 19-10-14 
Function of cost accounting, 1-2 
Compensation and Wages (See also "Labor 
C''nst?'') 

Base pay, B-4, 6-31-32 

BoiiiiKPS (Sep ‘‘UaniJSBa’’) 

Charged 1o maniifacturing overhead, 7-4 
Graduated bonus system, 6-30 
Group bonus system, 8-31-32 
Budgets, 6-6B-70 

Determination of direct labor hours, 6-69 
l^eterminal inn of dirpct labor rates, 6-69-70 
OVijectivBS, 6-68 
Changes in wage rates, 14-16 
Emiiloyee service records, 6 -38 
Final wage payment, 6 -39 
I'lin^p wage co'^ls 6-66-68 
De^nition, 5-56-57 
Reporting, 6 . 63-64 
Guaranteed mininium earnings, 6-28 
Guaranteed wage payments, 6-60-61 
CmnTiany plans, 6-60-61 
Income- or prodiictiDn-bosed plans, 6-61 
A\ iive-lpveling pliiiis., 6-60 
Halsey system, 6-29 
Holiday pay, 6-58, 6-61-62 
Incentive wage payment plans, 6-27-82 
Individual earnings records, 6-37-38 
Labor rate standards, 15-26-28 

Efferl of wage paj'iripnt plans on, 15 -26-28 
Nature of. 15-26 

Responsibility for setting, 15-26-26 
Measured -day work. 6-31 
Auloiiiatie inrrpases, 6.31 
Miniiiiuni wage and hour law's, 6-28 
Old Age and .Survivors’ Insurance, 6-59-60 
Records required, 6-60 
Overtime, G-58 

('‘liiiigpd In rnnniifacLuring overhead, 7-4 
DilTei entials, 6-26 
Estimated, 14-13 

Pavioll iiipliinds, 6-37-40 (See also "Payroll’') 
Pension costs, 6-62-63 
Piece-rate costs, 14-13-14, 15-27 
Dfleiential piccp-rate system, 6-28-29 
Escalator rate, 14-13 
Point systems, 6-29 

bi’ihi 's, Kim. Mannit, and Stevens systems, 

6-29 

Indirect workers, 6-29 
Supervisory bonuses, 6-29 
PreiiiiLim w'age system, 6-29, 6-57-59 
Charging to products, 6-58-59 
Extra-hazardous work, 8-57-68 
Overtime and holiday, 6-68 
.Sli II [1 If FM put lals, 6 -26 6-57 
Standard time systems, 6-30 
Supi pmentnrv or fringe wage costs, 6- 56-68 
Accounting, 6-67-68 
Estimating costs, 6 - 67 
Procedures, 6-67-68 
Computing cost of, 6-64-66 
Form for accumulation of cost, 6-66 
Guaranteed -wage payments, 6-60-61 
Old Age and Survivors’ Insurance and Unem- 
I'ln’-uirnl r^nmi'pnsation Insurance, 6 -69-60 
Pension costs, 6-62-63 
Premium payments, 6-57-59 
Reporting fringe data, 6-63-64 
Vacation and holiday pay, 6.61-62 


Compensation and Wages (Continued) 

Taylor system, 6-28-29 
Timekeeping (See ''Timekeeping") 
Unemployment Compensation iDSursnue, 6.69- 
60 

Records required, 6.60 
Vacation pay, 8.61-62 
Wage cost formula, 6-67 
Wa'iR iiEunipnl plans, 15.26-28 
Wage rate variances, 17-11-12 
Withholdings, records of, 6-38 
Competitive Processes, 19-44-45 
Analysis, 19-49 

Computers (See also "Electronic Data Process- 
ing") 

Analog, 3-42 

Central processing unit, 3-43-44 
Internal and external storage, 3-43-44 
Coding of program, 3-46 
CnmyionentK, 3 - 43-44 
Control unit, 3-44 
Coin i- simi I'Pi nrl, .1-66-57 
Cost comparisons, 3-49 50 
Development section, 3-65 
Digital, 3-42 
Electionic, 3 - 34 

Elertronir data proressing, 3-42-46 
Feasibility study, 3-46-49 
For inventory contiul, 5-47-49 
Iinniediiile. und potential applications, 3-49 
Input -output, 3-43 

Magiielic rlriini and magnetic disc storage, 

3-44 

Magnet. c tape and punrhed-paper tape, 3-43 
Management problems, 9-54-57 
Operation, 3-44-46 
Processing center, 3-55 
Program of instructions, 3-44-46 
Selecting ]^rn|ier snile compuler, 3-49 
Special- and general-purposH, 3-42-43 
Systems analysis. 3-45 -46 
Training personnel, 3-56 
Use of yMinched nard.s, 3-43 
Used for pjofit jiath chart, 18-23 
Computing and Tabulation, Distribution of cost 
of spi virRS, 8-44 
Concepts, Cost, 1-19-23 
Develojiment of, 1-20-21 
Nature of, 1 - 19 
Statement of, 1-21-23 
Construction Industry 

Cla.s.sifirQtion of Expenses inrurred during, 2-5 
Estimated rosts, 14-2, 14-17, 14-20-25 
Coiwlrurliori vs. manufacturing, 14-21 
Labor costs, 14-22 
Mach'nery anrJ equipment, 14-21-22 
Materials co.sts, 14-21 
Nature of construction, 14-20-21 
Overhead co.sts, 14-22 
Quotations, 14-21 
Rubroiitract co.st.s, 14-22 
Time scliPilulcB, 14-22-23 
Prime contractor, 14-22 
Uniform accounting system, 2-86 
Consumption, Standard rales, 6-16 
Continuous Production Industries, 12-1 
Manufacturing overhead, 12-13 
Contracts 
Bidding on, 19-49 
Bid.s and proHlaliility on, 19-50 
CoFt plus, uniform accounting systems, 2-29 
Government (.‘^ee "Government Contracts'’) 
Contribution Margin, 18-21 
Contribution to Overhead, 9 .68-69 
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Control, Coat, 3-6-lS, 7-17 
AccDuntinK, 1*14-15 

AccDunr^, 3-6-10 (See aUo ' Control ABcounta") 

Action la the essence of, 20-3 

Actual costs uapfl m mpasuiinK performance, 

2D. 5 

Classi/icatinns, 2-2 
Concepts, 20-2-3 

Consiiltutinn with foremen anH depBriment 
heads, 20-4-5 

Control nccDiintmi^ 1-14-15 
Coat concepts for, 1-22, 20-2 3 
Corrective coiitiol 1*8 

Cost rnnsr-ioiisnesh anti iiinl i v ition 20-31 32 
Cost repiiils infliienie r>frforni'mr p, 20-5 
CretlildiH seek infni inal inn cniiceining, 20-2 
Delinitinn, 1-p, 1-8, 2D-2-B 
Devplopment of, 1*13-14 
J Ffpf I III Wnilrl Win II nn, 1-14 
Effect on pmplnvpes, 20*1-2 
Fad 01 s, 20-3 
I’lexiblp liurJffptinK, 7*20 
Function of, 15-6, 20*2, 20-31 
Fiinrlinn nl insl accnimtinK department, 1-1 
4-2 

Fluid inn r»f inanaKPinent, 15.6, 20-31 

Iliiiiiiin iPictinns to, 20-31-36 

Imiiodani’p nf, 20-1-7 

Inilividiial ica|ionsd)ililv fin 1-7 

liifliieiiie nn ciistnineis and i.rr>neinl public 20 2 

Iiifnimatinn is the kuiiIp for, 20*3 

Inleiiiiil (See “ Inipiiinl Coiiliol”) 

Job 01 del cost svatcnis 11-15 
MaiiaKPniPnrH ronceiii loi, 15-6, 15-32-33, 20-1 
Maiiului till iiiK oxerlieatl ricrnunt, 7-56, 7-58 
Mea-(Uipil uiiuiiip is a (r.nitri’ nt pHicipncv 1*7 
M nl \ il mil 111 |•l•n| lit anil 1 - 8 
NpcpssiIx frir rihiImuI devplnpuipiit , 20 4 
Nuimal activity Hnd 10-9 
Objpctne of cost account ui|i; 1-8 
To mile ISP rlliiipiic\ nf nppiiilions, 20-31 
ObspiAahcui as a iiiolhrni of 20-4 
Of fuluip ojieialirms 1-14 
Opposition tn 20 ■3.3 34 
Ovpihcad cnst hehavini, 10-14 
()\Mipi s iiilpi i si III 20 - 1 

Peisorinel neeil to lie trained in hiimnn reln- 
tions, 1.15, 20-31-36 

PliNsicrd me isiii piiipnts and slulistica, 20-6-6 
PlanniiiR is the basis fni control, 20-3 
Practices, 1 - 13 

Prpdetprmmpd cost slandaiils, 4-2 
PrevpiitivB rontinl 1-8 

Hepoits 20-4 5, 20-36-62 (See also “Reporta”) 
Fei iodic, 20 • 49 
Suminary, 20-49 
Hesource rnnhol, 1-8 

RBSiiousibililv of nrcounlmR prnups, 20*8-4 
Rpspnnsibilil \ of line executives and siippi - 
visnis 20-24 

Role of nccountaiil , 20-48-49 
Role ot viiimncp niialvflis, 17-2 
Sampling methods 20-6 
Sclieduling of wnik bv, *1-5 
Selection of cnntiol devices, 20-4 
Standard nctivitv level, 10-22-24 
Statistical quality control, 2D-&-7 
Subsidiaiy ledgers and 3.6-15 
Success of s\s(pm dependent upon human feac- 
tions, 20 ■ 31 

Teainuork essential in, 20-49 
Techniques for arcompbshiTig, 20-3-7 
lfsr> of standard post^, 7.10, 16-6, 20-7 
Volume considaratiDns in, 7-20 


Control Accounting, 1.14-16 
Control Accounts. 3-2, 8*6-10 
Advantages, 3*7 
Factory journals, 3*16 
Factory ledger 3-14 
Flow chait, 3*11-13 

General records and cost records, 3*11-12 
Principal, 3-9-10 
Process costing, 2-27 
Selection of factory i ecords, 3-12-13 
Subdivisions of work m process, 3-10-11 
Subsidiaiy i elationships, 3-7 
Tenipni.irv cost acenunts, 3-11 
Control oT Operatinns 
f’nst infnrniFition foi 7-17 
tihied ur unit of costing, 7.17-18 
ControllBhle and Noncontrolloble Costs, 7-lR- 
19 

nelinilioii I'll 
Controller's Department 

f enti ill/ il mil \s flei eiiti ali/alioii in organiz- 
ing, 4 - 21-23 

( list aiiouiiting department and, 4.17-19 
Diienlmn mil inntml of oppiations, 4*21 
I'lincliuiis of 4-3, 4*21 
Oig'ini/ iliou il stnicturp, 4-21 22 
Chart, 4-22 

Controllera Institute of America, 1*17 
rontrollership, Function of, 1*17 
ronirnlling Arrnunts, 1*12 3-6 15 
Controls 

Cost aLcruintiiig pioceduics, I- 8 

lluiiiaii rpai turns tn, 15-36, 20.31-86 

linliDi tnsis 6-6-7 

01 loiins, 3.20 21 

OI iiiiiiiK 20 46 17 

Pnppi-vvnrk 3*21 

Sr inji, 5 • 62 64 

Sjuulage and rlefeptivp units, 5*59-61 
Standaiil lu^t variances, 17.1-.60 
Conversion Cost, Fncp'-. based on, 19-23 
Conversion Period. To elpctioiiic tomputers, 3* 
BB-57 

Coordination 

Function of management, 15*6 
Use of standard costs, 15*6 
Co-products 

Allocaiion of joint costs, 13-7 
Bv pinilurts ,ind 13-19 (Sec also “By-prod- 
ucts”) 

Cut-off production points, 13-86 
Corporate Requirements, Cost accounting de- 
partment, 4 * 1 
Cost (Sec also Costs”) 

Basic concept of cost, 1-16 

Cost-voliiine-profit rplationships, 10*1-43 (See 
also "Cosl-VoluniB-PiDfit Relationships”) 
Oehnilion, 1-9, 1*11-12 
Expense, loss and, 1*9-12 

Histonial cost, 1-lQ-ll (See also ''Historical 
Costs”) 

Measured m terms of money, 1-6 
Measured in terms of technical rfficiency, 1'6 
Nature of, 1 - 9 12 

Relationship hetwqeji cost and price, 19*22 
Repipsents sacnrice, 1*10 

Signihcance and pharact eristics of costs for pric- 
ing, 19-22-23 

System installation (See "Cost Systems”) 
Terminology of, 1-9 
TypeJs of, 1 ■ 11-12 
Vanes with purpose, 1-9-10 
Coat Accountonta (See '‘Accountants, Cost'') 
Cost Accounting, 1 ■ 1-24 
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Colt AMDuntinj (Confinuerf) 

Areas of, l'8-4 
DudgetinK, l-R 
Coat analysis, 1-3-4 
Coat control, 1-3 
Inventory valuation, 1-4 
, “Special investigations, 1 . 4 
Arrangement of data, 1 - 6 
Concepts and prineiplea, 1-19-23 
As a poinmiinieatiQii device between em- 
ployees and management, 1-22 
Ueiivation of, 1 ■ 19 
Uevelopiiient of, 1-20-21 
Geneiali/pd statements, 1-20 
Nature of, 1 ■ 19-20 
Statement of, 1-21-23 
Cost concepts for contiol, 1-22 23 
Cost concepts for planning, 1-21-22 
Cost analysis, function of, 1-1, 1-8-4 
Cost bookkeeping, function of, 1-1 
Cost rompniisoii, function of, 1-2 
Cnsi control, function of, 1-1, 1-3 
Cost finding diffpKS fiorn, 1-2 
Cost planning, function of, 1-2 
Definition, 1-1-2 

Department, 4-1-30 (See also ‘Department, 
Cost Accounting") 

Development of, 1-12-10 
Functional classification, 1-1-2 
Limitations, 1 - 23-24 
Extent of joint costs, 1-23 24 
Lack of conformity, 1 - 23 
Lack of iinifoim procedures, 1-23 
Other factors, 1-24 
Natin p of, 1 - 1-4 
Nat HI c of cost, 1-9-12 
Basic concept nf cost, 1-10 
Concepts of hisloncal cost, 1-10-11 
Cost, evpcnse and loss, 1-9 12 
Cost vanes with purpose, 1-9-10 
Definition of types of costs, 1-11-12 
Object i\ PS 1-60 
C^ntiol, 1-B 

Income dctei imnation, 1-7 
Majoi goals, 1-6-7 
Planning, 1 - B-9 
Organizations, l-lR-10 

Aiiipiicaii AccDiintiJig Association 1-17 
Ainencan Institute of CPA’s, 1-17 
Contiollers Congress of NRDGA, 1-lB 
Conti olleis Institute of Ameiica, 1-17 
Institute of Iriteinal Auditors, 1-18 
National AsaOciation of Accountants, 1-16 17 
National Machine Accountants Association, 
1- IB 

PeriDilicals published by, 1-16-19 
Sysleins & Procedures Association of Amenia, 
1-18 

Practice'^, l-lS-in 

In individual companies, 1-16 
tn the Federal government, 1-16 
Pioredurefl, 1-2-3, 1-19 
For cost control, 1 - 3 

For costs useful in planning profitable opera- 
tions, 1-3 

For eosta useful to management, 1-2 
Limitations, 1 ■ 23-24 
Profit planning, 1>8 
Purpose of, 1-1, 2-2 
Relationship to other flelds, 1 - 4-6 
Industrial engineering, 1 - 6-6 
Operations rasemreh, 1 - 6 
Financial acoountmg, 1 - 4-6 
Manag ament aeoouiiiizig, l-I 


Cost Accuunting {Contiwed) 

System, 4-3-4 (See also 'Coat Systems" and 
‘ Systems, Cost Accounting") 

Installation 3-22-30 (See also "Installation 
of Cost System ") 

To meet management's requii cinents, 1-2, 1-4 
CDflt Analysis (See "Analvsis, Cost") 

Cost Behavior 
Analysis of, 10-14 
Ceiitinl tpiijpiipics III costs, 14-6-6 
Cost vaintion with vulimip lD.14 
Effect on estnn'ileil lusIs, 14-1, 14-5 6 
Giniiliu* iiicthod nf ipipi LiMiiuiliiiii, 15-29-31 
Tnfluenie of idle time nii i lists 14-6 
Methods of gaiheniig dal i on 14-5 
Cost Cards, Estimated costs, 14-H-ll 
Cost Centers 
Dplmitinii 2-13, 9-38 
Dppailmpnlal, 7-27 29 

Dpivii liiipnts AS, 9-39 

Disii ibiil 1011 of 111 inufnrl iiriiig overhead, 3-13 

Estiiiiiloil lusts 14-15 14-18 

Individiril latps 14-18 

Marliiiip hour nips, 9-28 JO 

Mniuil u lui iiig ill) u splits, 7-3t) 

ManufiintLiriiig Li\piliPid slaiidaids, 15-29 
Nimiiiiul 9-39 
Ovpihuufl rates, 9-38 39 
Foimii'a 9-39 
Multiple 9-15 
Pprsonn**! 7 - 17 
PiocBss I ii''t systems 12-6 
PiodurtiAP 9-38 
Service cost cent pi " 9-38-39 
Total romi'isiKii lu''! i ill's 9-39 41 
Ike of stnndaiil costs 15*6 
Cost ClassifirntiDns (Spl» t Massihriitioiis, Cos! ) 
Cost Concepts, SI iitpiiipiit (»f, 1-21 22 
Cost Control (See ‘'Control Cost") 

Cost Data (Spe "Data, Cost ’) 

Cost Determination. 1-13 
iiu t hntk of, 14 ■ 3 

Cost DiHtrihiition Sheet, 8-20 22 H-4'i 49 
Cobt Keeping, Douldi eiilrv apiiliiil In, -1-1 2 
Cost nf twOods Manufactured, StruiLliiid ciisl 
Aaiiuii'ps ih iigcil to, 16-21 
Cost of (loods Sold 
Builgi I uf 2D ‘J1 
DiiPi'l costing, 9-53 
Diiptl 01 yannblp 9 -.53 
Prill psi Hist sA si PIUS 12 -I'* 

Cost of Sales, Contiol (inounts 3-9 
Cost Plus Basis, f)f piHiug, 9-7 
Cost Plus Contracts, I iiiJruiu n r uiiiil mg sys- 
tems 2-29 

Cost Hernrds, 3 1 5K (Spp hIso Itpionls j 
Cost cnntiiils iiiirJ siibsuliju \ li'ilgei'' 3 • 15 

Cost systpin in''liilliil luii, 3 22 30 
Design nf, 3-21 22 

Developing fiiiiiis mil n'liuiK 3-15 22 
Electmnir dnla pincpssmg 3-42 58 
Factoiv bnnks and leioriK, 3-1 6 
MbpIiiiip iiielhods, 3-30 42 

Cost Sheets 

By-pinrlurfs nl cost slieets pipjiaied by iim- 
cliiiie, 3-86-37 
Estimated costs, 14-B-ll 
Factory orders 3-6 
Job order coit svstems, 12-14 
Labor costs, 6 • 22 
Machine by-products of, 3-36-87 
Preparation 3 • 34 

Use of aocounting machinea, 3 >34-87 
Process cost sytslem, 12-14-15 
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Colt Sheets {Continued) 

Use of accDiinting machines, 3 >84, 8 -86-87 
Cost Standards 
Definition, 15-1 

Standard ro.Hts and, 15-1-2 (See also “Stand- 
ard Costa”) 

Cost Studies, ManufacturinK overhead, 9-6 (See 
alao "Special Cost Analyses") 

Cost Systems, 2-26-29 
Chanpe-Dver, 3-26-29 
Control of work in process, 8-29 
Journal entries, 3-26 
Taking inventory, 3-29 
Timing of installation, 3-28-29 
Definitinn, 2-27 
For inventory costing, 7-43 
Historical vs, prerlet ennined systems, 2-27 
Installation, 3-22-30 

Cost system change-over, 3-26-29 
Nature of proiilcm, 3-22 
Steps in. 3-22 
Supervision after, 3-30 
Survey of cost accounting system, 3-22-26 
System revision, 3-29 30 
Jol) vs. procc.s.s .Hy.stpms, 2-27 
Manual of acfouniiiig procedure, 3-26 
Contents, 3-26-27 
Typical account description, 3-28 
Obi eel ions to coiiveiitional classificBtions, 2-28 
Personnel, 3-22 23 
Itevi.sion of, 3-29-30 
Survey nf, 3-22-29 
Chart of accounts, 3-23 

Existing Bccmiiiting and office procedures, 
3-23 

Forms and charts for, 3-23-26 
History, 3-23 
Organizalinn, 3-23 
Plan of production processes, 3-28 
Policie-s, 3-23 
Products, 3-23 
Tied-in costa, 2 - 28 
Tied in to produrtioii contiol, 3-22 
Cost Units fSee "Uiiil Cost”) 

Cost Variances (See "Variances, Cost”) 
Cost-Volume-Profit Relationships, 18-1-43 
Break-even charts, 18-13-15 
Break-even point, 18-17-18 

Analysis, budgels, and standard costs, 18- IB- 
19 

Fnrmiilns. 18-17-18 
Limitations of, 18-19 
Capital gra|)h chart, 18-23-24 
Cost variability terms and concepts, 18 -3 
Fixed costs, 18-4-5 
Remi-variahle costs, 18-5-6 
Rtraiglit-line assumptions, 18-6 
Underlying assumptions, 18-3-4 
DermitiDii, 18- 1 
Deterniinaiits of profit, 18-1-2 
Differential profit analysis, 18-32-43 
Applications, 18-39-42 
Adding a new product, 18-41-42 
C-onliniied operatnm at a loss, 18- 39-41 
Depth of processing, 18-41 
Defining differential costa, 18-32-35 

Conflirt with accounting classifications, 18- 
34-35 

Conflicts in terminology, 18-83 
Differential cost, 18-83-34 
Emphasis on future coats, 18-84 
Exclusion of unaffected coat items, 18 >84 
Impact of different purposes, 18 >34 
Incramautal cost, 18-33 


Cost-VDlums-Proflt Relationships (Continued) 

Differential profit analysis (Continued) 

Defining differential costs {Continued'^ 
Limitation to real differences, 18-34 
Sunk cost, 18-33 
Variable cost, 18-33 
Differential profit and cost, 18-82 
Essentials of, 18-42-43 

Methods of incremental analysis, 18-37-39 
Differential cost of change in product mix 
18-39 

Estimating differential cost, 18-38 
General procedure, 18-37-38 
Unit coat approach, 18-38 
Problems of decision making, 18-32 
Ty]ies of decision-making problems, 18-35- 
37 

Investment decisions, 18-35-36 
Tactical decisions, 18-36-37 
Direct costing presents information for, 9-51, 
9.68 

Essentials, IB-I-B 
Estimating cost variability, 18-7-9 
Acroiint classification, 18-7-8 
Industrial engineering e.stimatea, 18- 8-9 
Statistical analy.sis of historical data, 18-8 
Measuring cost-volume relationships, 18-6-13 
Accumulating cost-volume data, 18-9-11 
Design of chart of accounts, 18-9 
Discretionary variations in timing of cost 
transfers, 18-10 

Internal transfers between producing de- 
partments, 18-9-10 

Spurious changes in allocated costs, 18-10- 
11 

Variations in input prices, 18-9 
Selecting scope of activity, 18-11-13 
Aggicgating variable costs, 18-11-12 
Allocaiion of fixed costs, 18-12-13 
Interunit transfers of goods and services, 
18-12 

Selecting the index of volume, 18-6-7 

Composite index for flexible budgels, 18-7 
Input vs. output indexes, 18 -7 
Production vs. sales indexes, 18-6-7 
Objectives of cDst-VDluiiiB-profit analysis, 18- 
2-3 

Presentation of, 18-13-32 

Analvziiig profit variations, 18-27-32 
Capital graph chart, 18-23-24 
Profit path, 18-22-23 
Use of nomographs, 18-23 
Ratios and break-even points, 18-17-22 
Use of computers, 18-23 
Profit graphs, 18-24-27 

Change in sales volume, 18-26-27 
Effect of price changes, 18-25 
Profit review, 18-26 
Shifts in product mix, 18-25-26 
Profit varialions, 18-27-32 
Components of profit variances, 18-27-28 
Deviations in fixed cost absorption, 18-30 
Deviations in manufacturing costs, 18-31 
Deviations in nonmanufacturing expenses, 18- 
81-32 

Deviations in sales volume aJid Bales mU, IB. 
29-30 

Deviations in sslling prices, 18-28-29 
Summary of deviations. 18-32 
Profit-volume charts, 18-15-17 

Frofit-voliime ratio. IB -20 
Ratios and break-even points, 18-17-22 
Margin of safety, 18-20-21 
Marginal inebme, 18-21-22 
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CoBt-VolnniB Relationihlpi 

Accuniiilatinir cost -volume data, 18 -9-11 
Deaurn of chart of accDunta, l§-9-ll 
IntcmHl transfers between producing depart- 
ments, IB -9-10 

Spurious changes in allocated costs, IB -10-11 
Variations in input prices, IB -9 
Splerlinp index of volume, 18-6-7 
Coniposite index for flexible budgets, IB -7 
Dollar vs. physical indexes, 18-7 
Input x-^a. output indexes, 18-7 
Production vs. sales indexes, IB -6-7 
Selei'ting arope of activity, 18-11-13 
AKpiPKating variable costa, 18-11-12 
Allocation of fixed costs, IB- 12 -13 
Interunit transfers of goods and services, IB- 
12 

Casting 

Absorption, 9-11-12, 9-B4-61 (See also “Ab- 
sorption Costing”) 

DiiTereiitial, 9-B4 

Diiert, 9-50-74 CSee also “DiiEct Costing”) 
Development of. 9-62 
For control, 7-17-18 
Historical development, 9-62-63 
Maiuilacturing overhead, 9-2 
Marginal, 9-68 
Operation, 12-13-20 
Overhead, 9-62 

Predetermined overhead rates, 9-62 
Hioil ipls, use of uveiliciid riilr.s in. 9-3-B 
Standard, 9-G2 
Variable, 9-B4 
Posting Units, 2-1.S-15 
In representative industries, 2-14-16 
Rclntinnshi|i to product coat, 2-16-18 
Costs (See also “Cost”) 

Acquisition, 1-11 

As a release of value, 1-10 

AvTiid.'ilile, 1 ■ 12 

Cla.s.sifi cations, 2-1-38 (See also “ClassifiRa- 
tions, Cost”) 

Ponliollnble, 1 - 11 

Cost -Volume relationships, 18 -6-13 

Definition of tj'pc.s of, 1-11-12 

Different costs for different purposes, 1-9-10 

Dilft’ienlinl, 1-12, 18-32 

Direct, 1-11 

Discretionary, 1 ■ 12 

Escapable, 1-lZ 

Estimated, 1-11 

Fixed, 1-11 

Future, definition, 1-11 

Historical, 1*10-11 (Soh also "nistoricnl 
Costs”) 

Imrmted, 1-11 

Indirect, 1 ■ 11 

Joint, 1 - 11 

Manufacturing, 1-11 

Nonconirnllaljle, 1-11 

Non manufacturing, 1-11 

Opportunity, 1-11 

Out of-iiocket, 1-12 

Period, 1 - 11 

Po.stiJonablR, 1-12 

Prime, 1 ■ 11 

Product, 1-11 

Replacement, 1-11 

Rp.searrli and devKlopment, 2-6 

Separation into fixed and variable elements, 

9-50 

Standard, 1-11 (See also “Standard Costs”) 
Sunk, 1-11 

Use of cost data, 1*10 


Costs [Continued') 

Variable, 1*11, 9 -BO (See also “Variable 

Costs”) 

Variability terms and concepts, IB -8-6 
Counseling 
Definition, 4-7 

Funel’on of cost accounting department, 4.7-H 
Cranes, Distribution of cost of, B.41 
Credit Slips, Materials, 11-11 
Creep of ITnneressary Costs, Manufacturing 

ovcrheorl, 9-68-69 

Crude Oil Refining, Joint rnsling methods, 13- 
14-19 

Current Assets 

Coal cla.s.sitiralinn, 2-5 
Valuatinii of, 19-6 

Current Revenues, Cost classification for, 2-2 
Current Standards, 15-2 
Customers 
Billing, 4-18 

Effect of cost control on, 20-2 
Cyclical Fluctuations 
Idle cBimcity costs. ID- 35-36 
Production, 20-29 

I) 

Data, Cost 

Accumuhition of 
For government contracts, 4-B 
l'’unBintn nf cost iiccriiinting depai Iment, 4- 
4 -:. 

As a rommiinicaliioi device, 1-22 
As an tt',i|)raisal l)c^'lce, 1-23 
Klerlioiiic rlfito pi iM'r'ss ug, 3-42-58 (Hpp, aliu* 
“B^lectronic. Data Processing”) 

Eirnrs due In iiuippi upi'iule arrangement of. 
14-32 

Integialerl rlata prnces.sing, 3-57 58 (iSee also 
“Integratnl Data Proce.ssing”) 

Modihratinii of knnun, 14-26 
URcoidmg, 7-23 

Use of nmniifiictiiiiJig overheiiri, 7-13-14 
U-SB(1 lor motivation purposes, 1-22-23 
Uses of, 1-10 

Dala-PrncKSsing Sy.stem.s f.'^cc nho “Eleciconic 
D.'ilii Proi'pssiiig” nlirl ‘Inliginteri Dat/i 

PlOCCS«i Ilg") 

Accumulation of overhead, 7*66-61 
Coding lec.hnjnup.s and, 2-25 
Cost Hcroiinting deijartment, 4*6 
Integrated, 7*68 

Debts 

Bad, unifoim accounting system, 2-86 
Ifi'C'CsI |■I|;V1.'■P^ III! lllTllt- I PI III, 2-12 
Decimal Coding, 2-22 24 
Materials and equipment, 5-7 14 
Derision Making, Managerial, 7-20-23 
Differential profit ainlvisi.s aiil.s, 18-32 
Effecis of inlpgratcil iliilii jii oi’p.s.Hing on, 3-BR 
Induslix' ii.sp of oppf 111 inns iT.scaich, 19-49-51 
Investment dccision.s, 18-35-36 
Lease or-biiy decisions, 19-15-19 
Make-or-buy decisions, 19-10 15 
Manufacturing overhead, 7-20-23 
Need foi more acciiralp data, 1-24 
Problems of alternative choir.e, IB- 32 
Return on iiiVEstmciit, 19-1-10 
Tactical deci.sions, 18-36-37 
Defective Work, 5-55 01 (See also “Spoilage and 
Delective Work”) 

Accounting, 5-57-58, 12-24-27 
Treatment of rework costs, 5-69 
Control of, 5-59-61 
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Defective Work {Contmuzd) 

Cnntml of [Continued) 

Performance standards, 5 ■60-61 
Definition, 6 -SO, 19 *6 
Job order rost svatems, 11.16 
Retioils, 5.60-61, 11 -24, 16-35-36, 17.48, 20- 
4§ 

Deferred Acrounta, Disposition of variances un- 
der eslimatinjr H\s1pm, 14-40-41 
Deferred CharireB 
ria'^sincations 2-4 5 
Ex|jenditiires ti paled as, 2-4-6 
Deferred Coeta, (’n^l da'^sirications, 2 <2 
Delay Reporta, 17-41 
Department, Coat Accountinir, 4-1-30 

CIiHfkinn iiftii'il pel fiiinmnr p n(rainst slandniiU, 
17-2 3 

Cost system iiistiill.ilinii, 3-22 30 
Elei‘1 1 lime il.iln jnornssiiin I'qiiipifient, 4-6 
Ks1 null I lOK 14-32 36 
I’unrtioiis 4-. 3 fl, 14-33, 20-42 
Ibisir kiiid<. nl ynik, 4-3 
('list iiirih SIS, 4 • 5-6 
CiiHt data aeruniulatiDn, 4-4-6 
('list estmiatiiiK, 4-6, 14-32 36 
( rjunselin{i, 4 ■ 7 H 
Heeoi d-kepinnK, 4-26 
If pjirii hiiK. 4-67 

■^vsleiii ile>iirii, iiisl iillat irjii niid nuiint ennnpp, 
4 -.3 4 

fipiieial iiriTiiini iny rlepnitinenl and, 4-17-19 
I'spp .'ilsii (ipiipial \i'i [lUiiliiiK Dpp'ii tmpiit”) 
Miipliirip ai'eiiimtim; mpthods, 4-26 
( )li|iM 1 1 \ f> Mini I iMiniMMiii'iils, 4-1 3 

Itllll^pl lll(r 1 [II (M 1st lll^r Mini | ll.llllllll(r, 4-2 
rniiliul rif iMisIs, 4-2 
(ipiipiiil 4-1 

l-cuiil mil I Ml lull ul p rptiuii pinents, 4 ■ 1 
\l.infi(iPiiipiil I pn'iii pmenis, 4-1-3 
M (' isiii I iMf'iil III jiinfils Mild mvpslriipnts m 
llUPliInn 4-2 
Dimiii/ iliiiii 4.1!l 26 
t ciil I iili/Hil iippi ilHui, 4-23 25 
( 'liMi Is 4-22 

l)ppp|ili.ili/i‘il oppuilinii, 4-24 26 
In a sm ill pi mt , 4-24 

III iiiiii|im\ Ml i;iiiii/,il ion stnicliiir 4-19 
21 

^^lllll-planl ennipaiiy, 4-22 
Pl-m nl 4-2.3 26 

Ifclatinns willv rnntroller, 4-21-22 
SiiirIp plant i iini]iaiiy, 4-22 
I’pisiiniipl, 4-26 30 

Unlaliiiiis willi nthpi departments, 4-3-19 
\eemiiil mp, 4 ■ 17-18 
niiilppliiip 4-1.9 
I'nnlinllpi t-21 22 
liuluslHal plipinppring, 4-11 
liidiistiMil irlatnins, 4-16-17 
Maiiiifarliiiinp, 4-10 16 
^Nlai kpl me 4-9-10 
npeialiiip ilpp.ii 1 iiipnt , 4-8 9 
Vuyiiill, 4-lH 6-32 

I’indiirl piipiiippiinp and dei elopment, 4-10 

Prodiiehnn enniiol 4-12-13 

Pui rhnsiiip, 4-11 12 

Qmilii^ rMiiiliol 4-14-16 

QiiaiititN eonlinl and, 12-23-24 

Shop njipinlmiis 4-15-16 

Stores, 4 ■ 13 14 

Tiiiipkprpinp (Ipp II t input, 6-13 
Role Ml, 1-7 

Departmental Manufarturlnir Dverhead Rates, 

7-27-36, 9-37-38, 10-11-12 


Departmental Mannfactnrinff Overhead Ratea 

{Continued') 

Accumulation of manufacturing nverhMd, 7. 
27-86 

Post analysis, 7-31-33 
Direct labor dollar rates, 9-20-21 
DiicL-t labor hour rates, 9-22-2B 
Machine hour formulas, 9-27-Zfl 
I’lant-wide vs , 9-21-22 
Variances, 16-18-19 

Departmental Secondary Distribution, B- 38-46 
Departmental Transfers, Piorpss pn-f systems 
12-9-10 (See also “Tmiisfeis") 
Departmentalization 

Maiiiilartui inR oveihend budget, 10-11-12 
Prnress cost systems, 12 -6-7 

Departments 

Allocalcrl posts, spiinniis chanRps in, 18-10 11 
rajiarity of, 10-4-5 (Spp also "rapnpity'') 
Cnst I Pill PIS A s , 9-39 (fspp alsn ‘ Prist Ppnlprs”) 
Diiect lab 01 rlollai rafes, 9-20-2.3 
Diiprt labor hour rates, 9-22-27 
KstimalinK 14-32 36 
Exjipiisp ari’niinls, 4-14 
Mnniifartiii inu ovprhpnri, 7-27-36 
Post analysis, 7 - 31-33 

Mniiiitaplurmp oi pioduLMnc depaitments, 7 
2.9 30 

Rates fni applying o\ pi head, 9 ■ 37-.38 
Selection of dppin tments, 7-27-29 
Spivipp rlppnitinenls 7-30 31 
Total mnvprsinn cost iiitps, 9-38 
Ovpilip'id liiiiliict, 9-29 
Ovcilu-id \arianprs, 16-18-19 
Piocpss cost svslpins, 12-6 
Piorliirtinn cost nnah sm 12-33 
Rppoits, LMist clati'iiipnts, 11-24 
^rM\ rn 7 ■ .III 31 (s;,,p n um* Dppilil 

mpiits”) 

Depreriation 

AiMMinntiiiK r 'ipit.'il-i PA 1 * 111 ^ rlrissifipntinn 2 4 
niiilrlincs, 8-9 
Dplinitmn, 1 - 11 
fleneial ledcei nrcmints 8-8 
Maidiiiipn anil piiiiipmpnl, 2-4, 8-9 
Mptlinils nf mmpntinc, 7-37 
On 1 pplai cnipiil rnsl. 7-10-11 
Pioi 'll iiiK rnsts H - H 9 
Small I onls, 8-16 
Design 

Of cost ippnits, 3-21-22 
Of fnims, 3-17 18 
Pi oilurf , 4 ■ 10 

Design PostB, Estimated, 14-19 
DeterniinaliDn, Cnst. 1-13 

Hasip nipthnds of, 14-3 

Development Posts f.'spp Ifpspnirh and Dpvplnp- 
mi'iit ) 

Development of Post Accaiinling, 1-12 1*) 

(^nst LMUiliol, 1-13 14 
EaiU rlpA plrijimciits, 1-12 
Pi rim 1.920 1945, 1-12 14 
List of .irrmiiiting ni gnni/ulioiis, 1-16 Ifl 
Oiigms ni rnsl acrnim ting, 1-12 
Sinpp 1945, 1-14-16 
'stniidaid casts 1-13 
Diagrams, .Spa I lei, 2-16 

DilTerenl Pasts for Different Purposes, 1-9-10 
Differential Costs, 18-32 
Dpliiiing, 18-32-35 

T )plinitinii 1 - 12 
Estimating, 18-38 
Joint pioducts, 13-5 
Replacement costs and, 19 >5 
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DifferentlBl Proflt AnslFiifl 

Applications, IB -39-42 
Caiitinued operalioii nt n loss, 18-39-41 
Depth of processing, 18-41 
Deciaion-makiniE problems, 18-32 
Investment decisions, 13 -35-38 
Tactical decisions, 18-3G-37 
TvpEB of, 18-35-87 
Deiiaing diHerential costs, 18-32-35 
Conflict with Bccnunting classifications, 18- 
34—35 

Coiiflirts 111 tiniriinologv 18-33 
Emphasis on futuie rosts, 18-34 
Exclusion oi unafTectpd cost i1ciii&, 18-34 
Impact of difleieiit purposes, 18-34 
Inci eiiienlal cost, 18-33 
Limitation to real dilTeiencps, 18 34 
Vniiable rosl, 18-33 
DiiTBieniial piofit and cost, 18-32 
Essentials of, 18-42 43 

Aletlujils of inciGiiipntal analysis, 18-33, 18- 
37 39 

DilTeienlial cost of change m pioiiuct mix, 
18-39 

Estimating diflerential cost, 18-38 
Geneial piocpdiire 18-37-38 
Unit post apjiioach, 18-38 
PinhlEms of decision making, 18-32 
Differ entials 
Cost, 13- 3G 
Hales, 13-36 

Dirert and Indirect Coats. Iiiventniv cosliiig. 
7. 14-15 

Direct Costing. 2-16, 9.50-74 
Absoi plinn rnsling \a, 9-11-12, 9-54-Gl, 9-74 
Unmpiilulioii and pmsonlation of net income, 
9.54-G9 

Illogical net income with ahsof[)tion costing, 
9-60 

Metliods of reconciliation of net income, 9- 
60-61 

Ovpihead rate calculation, 9-56 
Pinduct cost calculations, 9-67 
Siimmniy of differences 9-55 
A.dvanlagps and diSsad vantages, 9-73-74 
Altei natives, 9-69-71 

AIjseji jitiijii ciisling with piuctiral capacity 
uveilicnrl rates, 9-70 

Al)Sui|ition costing with separation of fixed 
and vannblc costs, 9-71 
Foimiila Ini year-end adjustment, 9-71 
Multiple classilication of operating costs, 9- 
69-70 

Slulisliisl caliMilutinn nt muiginal ro'-t as 
needed, 9 - G9 

With \eai-eiid adjustments to absorption 
costing base, 9 - 71 

Confoiniitv with accepted accounting practice, 
9-71-73 

CViat-vnluniB-p] olit iiirniiiiition, 9-51 
Definition, 9-50 
l)c\ clupiiipiit of .9-62 63 
Diicct costs vs , 9-54 

DiibcL di variable cost of goods sold, 9-B3 
Ease of iiiulei standing by management, 9-51-52 
Fixed costs, 9-52 

Fixed inaiiufacturing costs as period costs, 9- 
12, 9-50 

Income statement, 9-63-64 
Using standard co-sts, 9-66 
Income tax laws and, 9-73 

Intornal transfeis between producing depart- 
ments, 18-9 

Job Older cost syatenis, 11-20-21 


Direct Coating (Contmiierf) 

Managerial uses of, 9-63-67 
Most piofitable sales mix, 9 • 64-66 
Pi icing, 9 ■ 67 

Product contribution to profits, 9-68 
Piofitability of sales effort, 9-66-67 
P.elr iionsliip of prices oi unit costs to profit, 
9-66 

Rc'ationslnji nl sales to net operating profit, 
9-65 

Muinilactui iiig miugui, 9-53 
Maiginiil incnine, 9-52-63 

Mctlicnl of leroidmg ami rt>]U)iling, 9-60, 9-64 

Pennil costs, 9-52 53 

Piecaiifinns 9-67 68 

ProL^iict coats, 9-52-53 

Purpose ol, 9 - 50 52 

Semi-\ Di ittble costs 9-52 

^ejiaialiim of costs mto fixed and vaiiablc cle- 
nicnts, 9-51) 

TpriiiinDlDg\ , 9-52 54 
Vaiiablc cListing iiiul 9-68 
Vaiialile costs, 9-.’)2 
Variable costs applied 1u pioduct, 9-50 
\ fti lolilc immiijiiiii ig nvi'ihniil costs, 9-12 
Volume eniisidei ntions m, 7-16-17 
Dirert roata 

Ulassi heat mil nl 2.]G 
Definition, 1-11, 2-16 7-16 
Diiert rolling dilfeis tiorii, 9 54, 9-68 
Forniulua fni eslini'iling, 14-29 
(lOvciniiicnl roiiliiu'^-, 2-37 38 
Proce-.'' costing 2 27 

Direct Labor f’oNta, 6-1 12 I Hep also "b’lboi 
Costs”) 

Direct Labor Dollar Formula, 9-19 22 
Advantages anil ilisudviintiigc'i, 9-22 
Depiutiiieiiliil rhicrt liilioi dollar i rites, 9-21) 23 
Dejiai t]iieiii:il x*. phiiil - vMih* i/iles, 9-2] 22 
Oveiheud iiinpoitioiifil In 17-25 26 
Pl'uit wiili nips, 9-21) 

Direct Labor Hour Formula, 9-22 26 
\dx-in(:igcs find dis-iilx 'intiigcs of, 9-25 
Depaitincntal mips 9-22-27 
Pl'inl-wule rates, 9-25 

Direct or ^'anohle Cost of Uooda Sold, 9-53 
Diarounting Proredure, I'm luliustiiig diifi'ieii 
tiiil costs 1-21 

Diarretionary Coata, I Jeriiii I loii 1-12 
Diapatching, Simp oi'ei at ions, 4-15 
Diapoael Coata, S|i|ii|pd umls, 5-56 
Diatributiiin Coata 
Aiuihsis, 2-9 9-62,18 - 12 
Class ImmI mil" ol 2-9 10, 2-12 
\ariiible, 9-53 

Diatributinn of Manufacturing Overhead, 8-1- 
49 

UiLSii cofisiilei aliuns, 8-1-3 
Hookkeejiiiig niiangcmentH, 8-7 
f 'losing tlic cost ai’cniinls, 8-47-49 
Cost disti ilml ion shcel, 8-20-22, 8-47-49 
Closing the cost accounls, 8-47-49 
biml "ipii II I lei ilisli ibiilioii of overhead, 
8-49 

Prepaiation, 8 -47 
Puijiosc 8-47 

Disliiliulion of specific co-sts, B-7-10 
Final 8-49 

Joint indirect rusts pi oration of, 8-6 
Nntuie and limitations of, 8-1-3 
Priiiiiiiy diatiibiition, 8-3 7 
Allocation and proiation of indirect coats, B- 
5-6 

Basic infoimation fot, 8-3-6 
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DiatrlbutiDii of MnnafactiirinE Oyerhead iCon- 

tmutd) 

Pnmarv distribution f r'on^jniied) 

Definition of secondary and, B'B 
Of specific coats, B-7-1H 
Proiahon 16*113, 8.7-9 
Reasons for depaitnrientalizationj B-1 
Reciprocal, B. 29-38 
Role of overhead distribution, B-l 
Secondary distribution, 8-18-46 
Bases for, 8 - 18-1 9 
Ability to pay, 8.19 
EfIiriBncy of incentives method, 8-19 
Readiness to seivc, 8-18 19 
Seivice ipceived 8-18 
Combination or dual basis of, 8-19-20 
Derinition, 8-3 

Disirdiiil ifi|; servire-department costs directly, 
8 20 22 

Fdi spenhc departments, 8-38 46 
Methods for aul\ iiig lecipiocal distributions, 
8-31 38 

(li ifiiil iiiiFnl ilish il)ii1 inn 8-35 
Simiiltaneuiis equations, 8-35-38 
Trial anil eri oi methods, 8-31 35 
Nature and purpose of, 8-18 
On ruuii er 111 ni 'll Insis 8-22 29 
□n renprocal basis 8-29-31 
LSuppleiiientai V lulcii for seivice departnieiits, 
8-19 

Suminurv of interdepartmental seivicb cost dia- 
tribu lions 8-31-32 
Distribution Sheet, 8-20-22, 8-47-49 
Distrihutinna 
Accounting, 3-41 
Tost [iPcountinR, 1-15 

ManiifartiirinR overhead, B-l 49, 9-10 (i^ee ulso 
“Distiibiition of ManufuctuiiiiK Overhead”) 
Standard costs, 16-1 

Dollar. Cciits-less or whole-dollar accounting, 
3-2-4 

Double Entry Dookkeepinir. Applied to cost 
keepinK, 3-1-2 

llraftinir Service, Departmental secondary dis- 
tiibution 8-40 
DrawiniTB, 15-12 13 
Standard layout chart and, 15-13 
Siibasseniblies 15-18 19 
Dual Plan for Standard Costs. 16-36-44 
Ailiiisi ini' Insii (n Liiiieiit stuiiduid variances, 
16-44 

Advantases and limitations of, 16-46 
CalciiluLinn of vuiitinces from standard, IB- 
40-44 

Direct labor cost variances, 16-42 
Diierl mafpiiil iii',! \ iii mu ps 16-40-41 
Material iisaRc variance latio, 16-40 
Oveiheail cost ratio 16-43 
Overhead cMicieni’y ratio, 16-43 
Overhead utilization ratio, 16.43-44 
Pharaetenstic'i of, 16-37 

ChareiiiB work in piocess at actual and stand- 
ard posts 16-36 44 
Common variations, 16-40 
llliistiation of, 16-37-44 
Assumed facts, 16-37 
Journal entries, 16-38-39 
Parallel entiies, 16-47 
Ledger accounts, 16-41 

E 

Earnlnga, Return on investment formula, 19-8 
Economic Information, Estimating department, 
14.7, 14.84 


Economical Buying- Quantity, B- 16-17 

Economical Lot Quantity, 19.14 

Economical Manufacturing Quantity, 19.1B-21 

Assumptions, 19-20 
Norton formula, 19-19 
Production budget provides for, 20-25 
Simplified formula, 19-20 
Tabular and graphical presentation, 19-21 
Use of formulas, 19-19-21 
Economy Features, Of estimated costs, 14.7 
Education and Training Programs, Industrial 
relations department, 4-16 
Effective Production 

Calculation vMlli both opening and clubuig m- 
ventoiics, 12-21-22 
Derinition, 12-17-18 
Methods of computing, 12-18-19 
Mage ot romplction, 12-18 
Unit costs and, 12-17-19 
Efficiency 

Labor pfliciencv variances, 17-12-16 
Repoits, 17-39-41 

ManiifarLiinng oveihead variances, 17-26-27 
Repoits, 17-41-42 

ObieLtivc of cost contiol progiain, 20-33 
Of DpBiations, job oidei cost system usctl as 
basis, 11-25 

Oveihead cost \uiiaiici* report, 10-25 ZG, 17. 
41 42 

Oierhead pflicicncv latio, 15-43 
Quaiititv control as indu\ of, 12-24 
Elertricity (See also ' Power”) 

Allocating post of, 8-24 25 
Cost of elecliic imwei geiieiated, 8-24 
Electiic pnwBi post, 8-25-26 
Electronic Data Processing 
Accumulation nf o^B^head, 7-61 
\in >- «- III inv s mil [1 FMisi's 0-h9 7U 
Application to weekly payroll, 3-49-53 
Mcps in puvroll pioccsMiig joutine, 3-51-03 
Basic concepts 3-42 
Cential pompiiter units, 5-47 
Computeis, 3-34, 3-42 46, 6-50 51 
Analog, 3 - 42 

(’eiilial jiiuppssing unit, 3-43-44 

Choice of input-output methods, 3-43 

Coding, 3-46 

Components of, 3-43-44 

Contiol console, 3-43, 3-44 

Digital, 3-42 

Electnc tvpBwnter, 3-43 

Input-output, 3-43 

Magnetic dium and magnetic disc storage, 

3-44 

Maii'UTPmpnt, 3-55 56 

Operation, 3-44-46 

Program of instructions, 3-44-45 

PiDgiam pre|iRiation, 3-45 

Pr ogramming , 3-46 

Rpsp\ isoi ,3-42 

Special-purjiosE and gpneral, 3-42-43 
Storage or memory unit, 3-43-44 
Systems anal>sis, 3-45-46 

I sp of piinthed I'liils iiingnetic tape, and 
punched-paper tape, 3-43 
Cost variance analysis, 18-23 
Development of, 3-30 
Equipment, 5-47-49 
Fens bility study, 3-46-49 
Analyzing procedures, 3-48 
Areas for study 3-48 

Basic skills needed by groups for installation, 
3-47 

Immediate and potential application, 3-4B 
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Electronic Data ProcBHlnff' {Continued) 
f eai hilitv Stiidv {Continued) 

Kind uf equipment, 3 -48-49 

T ra’ rom 'pt tost rnmpaneon, 3-60 
Hi'ilorical development, 1-14 
Input units 5-47 

Intesrated data prucesaing, 3-57-58 
Efferts on decision making, 3 >68 
Laboi coats, 6-50-66 
Flow chart of payroll and labor rost dis- 
tribution, 6-54-BS 
Lmutatjons, 3 -53-54 
Magnetic tapes, B-Bl 
Management problems, 3-54-57 
Computer management, 3- 65-56 
Conversion period, 3-BG-57 
Effects on peisonnel, 3-55 
Human relations and training 3-56 
Organizational changes, 3-54-55 
Multiple classilicatioii of operating costs, 9-6B- 
70 

Of inventory records, 5-47-4B 
Output units 5-47-49 
ravioli, 6-40 

Point of transaction recorders, 6- 51-56 
Pioress cost system 12-9 
Punched cards, 6 - 51 
Punched pajier tapes, 6-51 
lip])orlh prepared by, 20-44 
Employees 

\ttitudes toward management, 20 33 
Henelit lecoirls, 4-lG 
Use of piiiirhcd cards 3-41 
f'ninpensation and wage plans (See ' Com- 
1 PUS limn and Wages ) 

Distribution nf department cost, 8-40 
T ffppt of post contiol on 20-1 2, 20-31-36 
Individual parnmgs recoids, 6-37-38 
Pay rale schedules, 4-16 
Ppiinanent woik reroid, 6-17 
^pivire lecoids 6-38 
Training program, 4-16, 8-40 
Employment Policies, Pioduclion planning ef- 
ferts 20-28 

Engineering. Industrial, 4-11 
Engineering Ability, Estimator should have, 
14-34 

Engineering Department (See also "Pioduction 
Control Depaitment”) 

‘spts phvsiral standaids for maleiials, 15-9 
Standaid materials lisls, 15-10 
Engineering Maintenance Cost, Depaitmentnl 
secondary distribution, 8-40 
Equalizing Account, Varatiou and holiday pay, 
6-61-62 
Equipment 

ClassifiPBiiDn of matprial and, 5-7-14 
Construction industry, 14-21-22 
Costs of rearrangempnl, 2-5 
DpprEcintion 8-9 
On rpplacement costs, 7-10-11 
Efficient utiliration, 17-27 
Imputed rental on 7-10 
Insurance on, 8-10 12 
Lease- or-buy decisions, 19-16-10 
I edgers 8 - 6 
Major o\erhBul, 2-4 

Ph\sril pouliol, p1 issificnlion of material and 
5.7-14 

PWnnmg capital equipment decisions, 19 -iB 
Plant register, 7-51, 7-54 

lie[iair department, distribution of costs, 8-40 
Aestoration of, 2-4 
Tabulating, 7 • 59 


Equipment fCortfinupd) 

Tool issuance records, 6-88-89 
Errors n Estimating Cnsts, 14-80-82 
Human element, 14-30-31 
Inadequale analysis, 14-31 
Inappropriate ai raiigement of data, 14-82 
Gmiss ons and duplication, 14-31-82 
Use of aveiagps, 14-31 

Vaiiaiicc due to errors of estimate, 14-32 
Estimated tost Stalements, Pioduction budget 
and, 20-30 31 

Estimatpd Cnst Systems. 2-27 14-4 14-36-41 

Compaiatixp featurps, 14-4-6 
Cost pipilirtion 14-4 
Cost rppording 14-4 
Disposition of vaiianpps, 14-40-41 
Estiniiipd [ osts. 14 1 41 

^proimting procedures 14-37-41 
Uasic flow of dola 14-37 
Disposition nt vaiiances, 14-40-41 
Ini II ilu -.N si I Ills W n 18 
Sppante w ni k in pioppss arcounls for each 
elpmpnt of post 14 38-39 
Vanaiire of iiptual fioii estimated costs, 14-40 
Applifatinn nf 14- J » 18 
By analytic industries, 14-17-18 
By s\nthptiL mdiistiips 14-17 
Industries using pstunaled costs, 14-18-17 
4s pical posts 1^ . 5 
Average unit costs, 14-3 
Basic ennrppts, 14-1-6 

Basie iiathnds nf post determination, 14-8 
Char's 14 2R 

Compniati\p festiires, 14-4-5 
Constniclinn induRlry, 14-20 25 

( Dlls 1 1 III 1 Dll ^ s III 111 111 ir t III lllg, 14-21 
I abnr posts 14 22 
f earning riiivps 14-23 25 
Mapliineiv and pipniunent, 14-21-22 
Maleiials ronstiiiclinii posts, 14-21 
Natuip of crmsi ruction, 14-20-21 
Ovpilipiil posts 14 22 
'^iiluoiitT srt posts 14-22 
Tune slIiptIiiIps 14-22 23 
Cost appi oMumtions, 14-3-4 
Cost raiib 14 H 11 
Defiiiilinn l-ll 14-1 
Eflect nf lost behavioi on, 14-6-6 
Ceiitial tpniipnr ps in posts, 14-6-6 
Cost rlassifiratinn 14-5 
IiifltietiPe of idle time on posts 14 -B 
iSpodige and leuoik as eleinentfi of costs, 14.6 
Eiiois in, 14-3(1 32 
Human clement 14.30 31 
Inaden'ialp analysis, 14.81 
lna|ipi npi int p an arigeniGnt of data, 14-82 
Omissions and duplications, 14-31-82 
Tyfies of 14-30 
Use of avpiagps, 14-31 

'VaiiariLP due to eiiuis of estimBta, 14-82 
Estimiiing cost systpins, 2-27, 14-4, 14-86-41 
Arcoiintmg proceduips, 14-87-41 
Arhantagfs and disadvantages, 14-36-87 
DpTinition, 14-36 
Disposition of variances, 14-40-41 
Job Didpr systems and 14-37-88 
Seiiiiili voik in pinipss aciounts, 14.38-89 
^allaIl^p id actual finiii BSiiinated costs, 14- 
40 

Estimating dpiiartmcnt, 14-82-36 
1 ollow-up of BsliinatBS, 14-35-36 
1 unctions of 14 ■ 33 
Nature and organization of, 14-32-88 
PerBoiiDBl requirements, 14 >83-84 
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EitImAted Coita {VonfmuBd) 

Eaiimalinf; department [Contivupd) 

Preparation of eatimatea, 14 •84-36 
Follow-up of estimate'!, 14-35-36 
ForEcasting futuie ro-its, 4-6 
Function of accounting department, 4-3-4 
Graphic method-?, 14 -27 
In analyiir mduatnes, 14.25-26 

Continuoua proceai indiifctiie^, 14-25-26 
Job lot mdustncs, 14-26 
Natuie and definition, 14-25 
Job Older cnsl HvHtems 11-17 
Learning cuives, 14-27 
Mnnufiictui ing indu^^li le'^, 14.1H-20 
Jlpsjgn r-nsi H, 14-19 
P^sfinuiting piodiiet cubits, 14-1 H 
Marhine lioni iiitps 14-lH 19 
Het-ur' rnsls, 14-21) 

Special tooling rosis 14-19 20 
Tolal esliiriatPLl piodur) co-?ts, 14-19 
Manufiirtuniig nveiliparl, 11-15 
Naliiie nt, 14-1 
Pi pilel crnimpd rosts, 14-3 
Preparation of estiniale-?, 14-34 35 
Pninplp\ esfiinute jirnrediiie, 14 -.35 
Data lerpiiipd fui osl irnatiiig, 14-35 
ProciMluie fill detpiiiiiniiig, 14-7 16 
Kstirnatr rost mils 14-R-ll 
Labor costs, 14-12 14 
Maiiijfartiiiiiig nvcrlicnd 14-14 15 
Mateiiiils estiiiiiites, 14-8 12 
Price cliangpH, 14-16 
Scope and piniuiM* of e-'timnle, 4 -7-8 
Hecoidiiig costs, 14-3 
lleWDik cnsis, 14 • 6 
flliort 14-26 .'{0 
Flat 1 at p 01 rat in, 14 - 2R 
l-'oiiiiulus, 11-28-21) 

Graphic shoit ciiUs, 14-27 
liidL‘\ number, 14-28 

MoiIiIiimI ion of knnaii cost dal a, 14-26-27 
Piopoilionalilv on sjipnfic lobs, 14-30 
Stiitisticiil sanipling >-.lioit cuts, 14-27 
Spoiled wnik 14-6 
Slnnihiiil costs rliffei fiuin, 14-1-2 
iStfttiHlical ini'lliud nl ilct ciniining, 14-3, 14-27 
S\slpnis ( iiiii|iMr'iti\ p Ip'ituica, 14-4 5 (See also 
J']sl iiiial cil fust Svatemi'’) 

Uses of, 14-6 7 

Lcunoiiiv feat 111 CH nf estimated costs, 14-7 
Me isiii ciiiciit of iipci 'itiiig pftic enev, 14-7 
Preparation of balance sheets, 14-7 
Pippuiatioii of iiiruine statements, 14-6 
Variances, 17 - 1 
Actual costs and, 14-2 
Rpcoiding, 14-2 

Weighted n\eiage methods, 13-11 
Eatimating Similar Work, Job older cost sv*?- 
tem used as basis for, 11-25 
Estimator. Keciuiicnipiits ami nuabhcation, 14- 
33-34 

Evaluating Performance, Setting staiulaids and, 
15-34-37 
Evaluation 

.lot) 01 dpi cost sN'stpiiiN 11-25 
Of capital expenditures, 19 -B 
Piocess cost system, 12-2 3 
Evaporation, Accounting for losses, 12-24-27 
Executives (See also “Mnntigeinent") 

\tli tildes toward employees, 20-33 

( 'ooidinating, 20 • 42 

IManniiig IB -2 (See also “Planning”) 

Usefulness of profit graphs, IB -24-27 
fixponditursB, Charges against revenuM, Z-6 


Expense Accoants 

Cost classificaliDn, 2-23 
Departmental, 4-14 

Redistributable engineering, decimal coded, 2- 
23 

Expenses 

Definition, 1-9 

Effect of inventory accounting methods on, 18-1 
liidiiEct, 7-2, 15-28 (See also “Manufacturing 
Overhead”) 

Nonopei ating, 9-53 
Opel at mg, 9-53 

Expired Costs, 2-6 

Extractive Industries, Joint nml bv-v>rnrliir ts 
1.3 -2 3 

Factor Hours 

Staiulnirl rat e, 6-25 
I sed 111 timekpppmg, 6-25-26 

Factory 
\ci ount mg 

Distiibiiting costs of, B- 26-27 
Distiibiit ion of costs, B-30-31, 8-40-41 
Maniirncliiring oveihead accounts, 7-34 
HiMiks mil I PI mil'' (Spp ractoi^ Hooks and 
Recoiils ”) 

Posts, 7-4 5. B-14 

fipiipi.il SCI \ lie depnrlment, dislubiitinn of 
costs III, B ■ 41 
IiirliiPil cosis 9-1 
.louin.als 3-2, 3-15, 7-49-61 
Oirleis, 3-4 B, 11-7 [Sep also "Ordprs, Produc- 
tion”) 

Digiiiii/iilmnal rhait, 7-28-2.9 
Supidics nml iiiiliieil mnteiinls, 5-16, 7-3 
I’loialing cost of, 8-13 

Factorv Hunks and Records, 3-1-6 
H isir (Ini unicnis 3 . 4 
Hooks of iici mini 3 • 2 

(Vnts-lfss 01 AA hole-ilnlliii accounting, 3-2 4 
Post sheet, 3-6 

Double Piitiv appliE'd to cost kpejnng, 3-1-2 
Facloiv leilgpis, ,3-12-14 
Farfoiv onlcis, .1-4 6, 11-7 
Ini 01 mat 1011 icqiiiied bv maniigpiiieiit, 3-1 
Joiiinals, 3-2, 3-15, 7-49 51 
Summaii^mg fiiilory louinal vnurheis, 3- lb- 
17 

IjPflgeis 3-2 

Selection of fiirtoiv records, 3-12-13 
Vourlipi svstpin, 3-6 

Factory Burden, DeA^elopment of, 1-12 (See also 
■'Manufacluring Overhead”) 

Factory Expense (fspc “ Maim fne timing Ovpi- 
head”) 

Factory Orders, 3-4-B, 11-7 (See also “Older'- 
Pi mlurtiDn”) 

Fartory Overhead (Sbb “Maiiufartui iiig Ovei 
heail”) 

Factory Service, 7-2 (Sbb also "Manufncturiiig 
Ovei liEari”) 

Factory Supplies, 7-3 
Ibidgetmg .5-16 

Fair Lalior Standards Act of 1938 

Attenrlaiirc ipcnnls ipquiiprl h\ , 6-11 
Individual earnings records lequiipd by, 6-37- 
38 

Feasibility Study, E Ipctionic fl'ita prncBBSing, 
3-46-49 

Federal Government, Post accounting in, 1-16 
I'^cc also ‘ GoApinment”) 
federal Gda ernment Accountants Ans'd, 1-lB 
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Federal InBurance ContributiDiii Act, 8-19 

Job order coat ayatema, 11.14-15 
Federal Trade CDirnniaaion, On limitationa of 
cost accounting procedurea, 1-28 
Federal Unemployment Inaurance Tax, 8.18 
FIFO, Inventory method, 5*22 
Filea 

Joba, working, 6 >48 
Jobs ahead, 6.4B 
Finance Coata 
Cbissihration of mats, 2.12 
Intel list paid on long-term debt, 2-12 
I unction dphned, 2-12 

Financial Accounting (See "Accounting, Finan- 
cial ’’) 

Financial Reports, Use of estimated costs, 14-4 
Financial Statements 

< ’list ilatBiniiiiatinn, 5.21-26 
Mnleriuls accoMiiting and, 5-21-25 
Fust cletpiinmation, 5-21-25 
I'll bt -III, I'll si -out method, 5-22 
blent ihahle cost, 5-22 
bnsL-in, fiiat-out niplhorl, 5-22-23 
MoMng nveiage method, 5-23-24 
Miindnid eosts, 5.24 25 
Fust of iiiatenals acquiied, 5-21-22 
Iilenliriable cost, 5-22 
Infuimatinn for, 5.21-26 
\uiinal nviMhead costa, 10.1-2 
Pail ml plan, 16-14 
Single )ilan standaid coats, 16-28 
ricatinent nj vaiiaiices, 17.1 
I sp uf sLaiidaid costs, 16-21 
I'sD of term "loss," 1-B 
I'iniahed Gooda 
C'oiitiol accounts, 3-9 
I'unfrol of, 3-29 
lii\ pnluiies, 20.29 

Finished Parts, Control aceounls, 3.9 
Fire Protection, l)i-.tribiitinii nf rlepaitment 
Misis, 8-41 

Firat-in, First-out, Method of m\entorv vnUrn- 
1 1 un , 5-22 
Fined As-seta 

f'l'issi/ieation* of rtipital-i evenue pvppoditures, 
2.;i 4 

1 Aiipiiditiii es relating to, 2 . .3 4 
\ ilinliun of, 19-4 6 

Fixed Budgets (‘^ce ‘ Budgets and RudgeLiiig”) 
Fixed rhargea, Aecount classil'ications, 7-4 
Fixed Coats, 7-36-37 (See also "Variable and 
r Mcd Cnsts’’) 

Absuiption of, piofit vaimnces affected by, 
18-30 

Activity level assumed for absorption of, 9- 
13-15 

Vllurution of, 18-12-13 
Flassificatiniia, 2-3, 2-16 
(Jost-VDlume-profit relationahipa, 18.4-6 
llelinition, l-ll 
Tliiect costing, 9-62, 9-68 
Idle rapacity costs and, 10-29-30 
111 ralrulatmn of overhead late, 9-18-15 
Mnniifarturing overhead, 9.1 
Pei unit of product, 7.36-37 
"'Bfmrable, 18-22 
Wiitten off as period costs, 9-50 
Fixed Standards, 15-2 

Flexible Budgets (See "Budgets and Budgeting") 
Flaw Chart 

Basic computer input for inventory control, 
5-48 

Job order cost systems, 11.2 
^lachine methods, 3-81 


Plow Chart (ronriTiurd) 

Payroll and liiboi cost disli ibutions, 6-54-56 
Plant layout end, 8-4 
Punrhed-i‘Mid iiivenlon sisteni, 5-89 
Quantity piodurtinn lopurts, 12-30-31 
Pood Industries, Juiiit- and bv-pioducts, 13-2-3 
Forecaata and Forecasting 
Budgets, 10-12, 20-13 
Cost BCCDUntmg department, 4-2 
l)f futui p cosib, 4 - G 
(If piolits, 18-2 
Piodiictioii 

Basis toi iimtpij.il i pipm pment-,. 5- 15 
Matpimls biidgpt and 5-15 
^hIps iol coasts, basis nf iimlermlb biidgpl 5- 
14 15 
Foremen 

Budget piepaintion bv, 10-12 
Fust contiol and. 20-3 
rolln\i-up actum on rejuirls 20-52 
Pailiripatc in siMtiiig slanilaids 20-36 
.'^hop D])Pratioii9, 4-15 16 
FnrmH 

\friniiiling 3-18 

Vrr utiuil'it lull ol Im uf biip|i|piiii‘ni.ii\ 
w ugps, 6 ■ hfj 

Viuuigpiupul uf malpiml on, 3-18 
C'uluiiiTi headings, 3-18 
('rintiul of, .3-21) 21 
Design 1*1, 3-17 18 
Fiisi ipjinils, 3-21-22 
DpMdi ping, 3-15 22 

For dplaili'il pnii li’iM‘-nr-nmkp ciist i'uin|iai imiu 
19. i2 1.1 

For viiiM'v of post appoiinling s\slpni, 3.23 2t* 
Ink anil Ivpp s|\|ps, 3-19 
Pi lilting siuM-i/iPiilinns, 3-20 
Pniposp of :i.l5 
Ituliiig 'inil sparing, 3 . 18 
'^rlirlion of 
Fui III si/i« 3.19 20 
Pap PI .1.18 
Ivjips ul 3.15 17 

Wuik •-lippl to aid sll^Vf*^, 3-24 35 

Formula rnsla fSi>c ‘‘ICstininli’d Fiisls") 

Formulas 

HiP'ik-PMMi jifuiit 18-17-19 
DiiPfl l.iltiii iii>1 ^'mlmrr*s 16-17 18 
DiiPPl Ill'll PI nl rn-l \ iiiann*'. 16-16 IT 
rcnnornirnl biivuig ipiiiijlilv 5-16 17 
rrtmnniip'il lul ipmnliU 19-14 
Ernnnmir'il iii iiiiil artiiring rlulllltlt^, 19-19-21 
Nni ton loi inula, 19-19 
Siiiiplifipd foiiiiuln 19-20 
Foliinated costs 14-28 29 
Frn normal ovi’ilirnl lali' 10-18 1.9 
M'lniil.irtiiMng o\n liF-irl mb's 9- 19-50 
FImiigiiip r)\pilipirl I ilps^ 9-48 50 
Fnst rent PI n\Fili»‘iil ikIP', 9., 38 39 
Fnst rentei mips as supplniiipiils, 9-41 
Post renlpi total r nii\ 1 1 -.mii i ii-.! iritps 9- 
39-41 

Deparlinpiitul 9-37 38 
Total conversion rnsi i .9.38 
Departmental diiect lulioi ilulliir lales, 9- 
20 21 

Departmental flu eel luboi liuiii rales, 9-22 25 
Departmental vs plant vvnle rates, 9.21-22 
Direct labor rlollnr, 9-19 22 
Diiect labor hour, 9-22-25 
FJeneial formulas 9- 19 
Machine hniir formulas, 9-25 33 
Advantages nnd disadvantages, 9.82-33 
Comparison of methods, 9-30-32 
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ForranlM {Continued) 

Manufacturing overhead rates (Continued) 
Machine hour formulas (Continued) 

Cost center rates, 9*28-30 
Departmental, 9*27-28 
Plant- wide, 9*26-27 

Market value or sales price base, 9*36-87 
Materials cost formula, 9*35-36 
Methods based on measure of physical out- 
put, 9*83-85 

Moving average base, 9*37 
Overhead rates for service departments, 9* 
44-45 

Plant- wide direct labor dollar rates, 9*20 
Plant-wide labor hour rates, 9*25 
Prime cost formula, 9*36 
Hates by class of product, 9*41-42 
Separate 'fixed and variable overhead rates, 
9*46 

Separate rates for production factors, 9- 
42-44 

Suppleinentnry rates for applying under- or 
over-applied overhead, 9*46-48 
Advantages and disadvantages of, 9*47-48 
Unit of product, 9*33 
Materials price variance, 17*4 
Materials usage variance, 17*6 
Overhead variances of producing departments, 
16*18 19 

Overhead variances of service defiartments, IB- 
IS 

Profit-volume ratios, 18*20 
Quantity control as index of efficiency, 12*24 
Return on investment, 19*2-3 
Standard overhead rates, 10-21-22 
Unit conversion cost, 12*7 
Unit cost, 12 * 17 
Unit sales price, 19*26-27 
Wage cost, 6*57 
Year-end adjustments, 9*71 
Fringe Wage Costs, 6*56-68 
Accounting for, 6*67-68 
Computing cost of, 6*64-66 
Definition, 6*66-57 
Estimated costs, 14*13 
Guaranteed-wage payment, 6*60-61 
Industrial rululioiis dB|iai'tineiiL and, 4*16 
Manufacturing overhead and, 7*12 
Old Age and Survivurs' Insurance and Unem- 
ployment Compensation Insurance, 6*59-60 
Pensions, 6*62-63 
Premium payments, 6*57-59 
Reporting fringe data, 6*63-65 
Vacation and holiday pay, 6*61-62 
Wage cost formula, 6*57 
Fuel 

By-product accounting, 13*26-27 
Prorating cost of, 8*14 
Future Coata, Definition, 1*11 

G 

Gang Sheata, Used to record time, 6*17-18 
Gantt Standard Time Syatem, 6*30 
General Accounting Department, 4*17-19 
Budgeting, 4*19 
Functions of, 4-17-18 
Payroll, 4- 18 

General Ledger, Maintaining, 4 -18 (Sea alao 
"Ledgers") 

Goala, Setting attainable, 20*84 
Gouda 

Interunit transfers of services and, 18*12 
Partly processed, 10*6 


Gouda (Continued) 

Taxes on goods in process, 9*12 
Government 

Accounting systems and procedures, 1*18 
Hoover Commission on, 1*16 
Uniform accounting systems aid, 2*30 
Government Contracts 
Allowable and unallowable costs, 4*5 
Competitive process analysis, 19-44-45, ]9*4H 
Cost classifications for, 2*36-38 
Allowable and unallowable costs, 2*36-37 
Indirect costs and expenses, 2-37 
Types of costs, 2*36-37 
Cost data accumulation, 4*5 
Cost reimbursement contracts, 2*37 
Direct and indirect costs, 2-37-38 
Estimating costs, 14*23-25 
Fixed-price contract, 2*37 
Job order cost systems, 11*25 
Joint costs and, 13*2 
Nature of, 2*36-37 
Pror.iireinpnt conlracts, 2*37 
Redetermination and i'eiiE‘gotintiou, 2-38 
Regulation changes, 2*38 
Specifications, 2.3li 
Types of, 2*37 38 
Use of learning curves, 14*28 
Governmental Requirements, Attendance aim 
labor records, 6-11 
Grades and Grading 
Basic standard costs for, 13*31-34 
Application of, 13*32-34 
Apportioning joint costs, 13*32 
Cost and variance reports, 13-33-34 
Variations in techniqiue, 13*33-34 
Grade differentmls and rust elements, 13*32 
Setting raw product standards, 13*32-33 
Standard grade price, 13-33 
Calculation of material cost by grades, 13*31 
Cost allocation of, 5-56 
Joint costa, 13*30-34 
Apportioning, 13*12-13, 18*32 
Yield variance. 13*32 
Market dilferentials, 13*32 
Materials, 5*19 

Prorating joint costs to, 13*12-13 
Schedule uf allowable purchase prices of grades, 
13-30 

Graphs (See also "Charts") 

Capital graph chart, 19*23-24 
Estimated costs, 14*27 
Lot sizes, 19*21 
Profit, 19*24-27 

Change in sales volume, 18*26-27 
Effect of price changes, 18*25 
Profit review, 19-26 
Shifts in product mix, 19*25-26 
Scattergraphs, 7*39-40 
Scrap control reports, 5*55 
Used in preparing reports, 20*45 
Group Codes, 2-20-22 
Guaranteed-Wage Payments, 6*60-61 
Company plans, 6*60-61 
Income- or production-based plans, 6*61 
Wage-leveling plans, 6*60 

H 

Haltey Premium Wage System, 9*29 
Health and Safety Programs, 4-16 
High-Low Points Method, Of separating variable 
and fixed cost, 7*39-39 
Historical Costs, 2*19 
Accounting procedures, 1-28-24 
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Historicml Coita {Continued) 

Annlyais of. 10.14 
Hiisic iloruiiients, 3-4 
1 fefiiiitionF 1*11 

Limit tD usefulness of, 1-23-24, 0-(jy 
Pi’MleterminBd coat system vs., 2-27 
Vttrinble ^nd fixed casts, 7-42 43 
Historical Data, StulistirHl nimlysis. io Ji'«euvei 
coat vaiiabilit.v, IS -8 

Historical Development of Cost Acmuntlnjir. 

1.12-19 (Sue also “DevelDiJiuciit ui Lost Ac- 
i-ountinu”') 

History of Company, .Survey of rosi accfiuntiiiK 
system and, 3-28 
Holiday Pay, 6-61-62 
Prcniiiini jinymeiita, 6-68 
Heaei’A’E for, 6-62 
Hospitalization, 4-16 

Hourly Cost Rate. CnmputatiDii of, 9-40-41 
(yee also “Tittbor Costs") 

House Oreans, Distribution nf rost.s, B-42 
Human Reactions to Standards and Controla, 
15.35, 20-31 36 

f'liiitiul tliiniiRli penple, 21) -'tl 32 
L’dSt tnnsciiui.siifs.s unrl inttliv/ition, 20-31-32 
lJuiiiaii relation.'] lunbleiii, 20-32-33 
Opjjositioii to cniitrnls, 20-33 34 
Pulines to fucilitnie control, 20-34-36 
Ileasoiiableiiesa, 20-36 
rnderalniidinf?, 20-35 
Human Relations 
(Iroup standards, 20-32 33 
liislallntinii of clprtrniiii; roinpuiers, 3-56 
Problem in muderii buaineaa, 20-32-33 

1 

IdentlHable Cost, 6-22 

Idle Capacity Costs, 10-29-87 (See also "Capac- 
ity") 

AecoiintinK for, 7-2 
t^auses, 10-33-36 
Definition, 10-29 
Kffect of burden rates, 10.81 
Kffect of normal activity-level coiicepta, 10- 
31-33 

p]lTect of unbalanced machines and processes, 
10.30-31 

Fixed costs and, 10-29-30 

Manufar I III ini; overhead standards and, 16.32 
AleasuriiiK cost of, 9-15 
Production planniiiK to overcome, 20-30 
Ppports, 10.33-34 

Hesponsibiliiy for v'olume variances, 10-36-37 
.SeKiBKation and accumulation of costs, 10-36 
Volume varinnres imd normal activity, 10-30-31 
Idle Time. 10-22 
Definitinn, 10-29 
Influence on costs, 14-6 
Responsibility for losses, 10-33-36 
fiegrBEation and acciimulHtion of costs, 10-36 
VoluiiiB or activity variances, 17.1S-Z0 
Imputed Costs. Definition, 1-11 
Imputed Interest, 7-7-10 

Imputed Rental, On owned buildings and equip- 
ment, 7 . 10 

Inrentive Waffe Payment Plans, 0.27-32, 16. 

27-28 

Inrome 

Marginal, 9-62-64, 18-21-22 
As a basis for pricing decisions, 19-29-32 
Net 

Direct costing vs. absorption custing, 9-84- 
69 


Income {Continued) 

Net {Continued) 

For return on invesliiieiit formula, 19-3 
Methods of recDnciliatinn, 9-60-61 
Dveihend rate cahMilatioiis effect, 9-14-16 
Profit contribution, 9-63-54 
Incomi Determination, 1-7 
Poiiti olliiig cusi.s, 1-7 
('ost rlassifi cat ions, 2-2 
Fiiirilling obligation.s, 1-7 
Mniiiiturtunng overhead, 7-14 17 
Material costs utilized, 5-1-2 
Objective of cost arrounliiig, 1.7 
PiniminE future uplivilies, 1-7 
Hate of inlere.sl, 7-9-10 
Income Statements 
.\iitii-ipHleil net profit, 17-46 
Huilgcleil, 20-20 
Direct cost mg. 9-63 64 
Fsliiiialefl iMisls used in |ire|iiiriiig, 14-6 
Korenist, 20-24 
liininie ilel in iiiiiiiitiuii liir, 1-7 
Intcic.st paid on lung- 1 ci iu debt, 2-12 
.limit riiMts, 1,1.6 
Income Taxes 
( Miissificiitiufi of L'Ll^1s, 2-12 
I'li^ct i-ostiiiK inelliud and, 9-73 
Interest eluiiges, 7-.9-1D 
Inventory valuatinn for, 1-4 

H el urns jirepiiieil by aecounliiig departrneni . 
4 -IP 

Tieutinent iil jrmil lusts, 13-34 35 
ILse 'if diierl ciulmg, 9-73 
Use ol standard i-iists, 16-1-2 
\V-2 forms, 6-38 

Incremental Cost, Definition, 18-33 
Incremental Cost AnalyBis, 13.36, 18-37-39 
Differential cost of change in product mi\, 
18-39 

Estimating differential cost, 18-88 
Exrdusion of unaffected cost items, 18-34 
General procedure, 18-37-38 
Unit cost approach, 18-38 
Index Numbera, Used in estimating costn, 14-28 
Indexes 

Composite index for flexible budgets, 18-7 
Dollar vs. pli.vsicnl inilexcs, 18-7 
Input vs. Dut 7 )ut indexes, 18-7 
Production, 13-37 
Production vs. sales, 18-6-7 
Return on investment. 19-1 
Sales, IB- 6-7 
Volume, 18-8-7 
Indirect Costs 

Ola-ssifi cation of, 2-16 
Definition, 1-11 
Government contracts, 2-37-38 
Manufacturing, allocation and proralion nf, 
8-5-6 

Proces.i costing, 2 • 27 

Indirect Factory Costs, 9-1 (See also "Maiiii- 
funturiiiR flverhond") 

Indirect Factory Labor, 7 - 3 

Indirect Labor Costs, 6-2-4 (.See al.so "Labor 
rosts") 

Indirect Manufactoiing Cost (See "Manufactur- 
ing Overhead”) 

Indirect MaterlalB, 7-8 

Individual Earnings Records, Payroll depart- 
ment maintains, 6-87-38 
Industrial Engineering 

Cost accounting and, 1-6-6, 4-11 
Cost estimatea, IB -8-9 
Functions, 4-11 
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InduBtrinl RelstioiiB 

Cost accounting department and, 4 -16-17 
Coat of division, 7-6 
I*'uiiclinn.M of, 4.16 
l-u\)or negol ietions, 4.16-17 
Industries 
Aniilytic, 14-17-18 
KstiindlinK rosls, 14-25-26 
Job lot iiHliistnea, 14-20 
iScrap, 14-12 

Continuous prnduclion, 12-1 
Costing units used in, 2-14-15 
K-stiiniiteil [Mist .systems used in, 14-16-18 
Job order rual av-stem employed by, 11-2 
Prorpss fo.sl sy.stem used Viy, 12 -1, 12-3-4 
SyntheliL', 14-17 
Using ,i unit rosLs, 13-1-3 
Agrinriluntl anil food industries, 13-3 
Clieinii'Lil iiidu.Htnes, 13-3 
Extrui-fivi! indiistriES, 13-3 
Information, Coet 

Needed by inuikeling deportment, 4-9 
Pepnrtiiig, 4-3-4 (-See al.sn “Repnrt.H'’) 

Input 

Index, 18-7 

Method fnr duLurniiuiiig vunauces from stand- 
tird, 16-2 
PhysicEil, 18 -9 
Variation in priees, 18-9 
fnapertion, Lnboi eost.s, 6-6 

Inspertion DEparlment, Clipekiiig arliial per- 
fiii Miiiiifi* ugfiinst at and Olds, 17-2 
Installation Costa, Clusaifi eatioii, 2-5 
Installation of Cost System, 3-22 30, 4-3-4 
(.''onlrnl ot tiiiislieil giiuils, 3-29 
Criiitiol Ilf vMiik in piuci’-ss, 3-29 
t!n.st sy^liMii rhungp-uver, 3-26 29 
Maiiuiil Ilf rifPiiiiiiting jii nundui p, 3-26 
Nature ol piulik'Ui, 3-22 
Steps ill, -3-22 
Suiiervi.'-iiui afln. 3-30 
Survey nl rusl ocrnimliiig syslpm. 3 -22-26 
SystoiJi rPM.Moii, 3-29 30 
Taking iiivpiiliii‘\’, 3-29 
Tjiiiiiig Ilf, 3.2H 29 
Institute of Internal Auditors, 1-ih 
Institute of Newspaper Controllers and Finance 
Officers, 1 - 19 
Insurance 
I 'lie, 8-9 

On iiiorluiieiy mul eiiuipmenl, 8-10-12 
Prorating ru.sls of, 8-9 11 
llegi.sLer, 7-51 53, 8-5 
llEporl.H of rnvcnigp, 4-18 
Workmen's rmiippiusatiiui, 8-10 11 
Integrated Data rrocessing, 3-57-58 
Centralization of oppralionw, 3-57 
Charactenstip.s of, 3-67-68 
Code .system, 3-57 
Developnient of, 3 - 30 
Effects on decision making. 3-58 
Interest 

neterininutinn ol iiivp.stmeiit, 7-8-9 
Imputed rbarge, 7-7, 18-37 
Included in oveibeiul i-osta, 7-7-8 
Income tax adjiKstincnt, 7-9-10 
On invp.stments, 7-7 10 
Paid DU loiig-leiin debt, 2-12 
Clas.'^iOcation nf costs, 2-12 
Prorating co.st of, B-14 
Hiitp, detprinination of, 7-8 
Tien ted as eo.sl, 1-12 

n'leatpd ns nnnnirartiiring overhend, 7-7-10 
Internal Checks, I hi pnvrnll department, 6-13 


Internal Control, Joint costs, 15-37 
Interpreter, Punched -card system, 3-41 
Intrarompany Transfer Accounting, 19-34-4(1 

(See also “Traii'ifRrH, AccDiiiiting”) 

Intraunit Transfers (See “Transfers, Account- 
ing”) 

Inventories (.See also "Materials Costs,” “Storey 
and Storekeeping”) 

\ucounting, 4-13 
Cfiiitrol, 5-3 -14, 5-18 
Adequate Recounting records, 5-4 
Hin lag>, 5 - 36 37 
Cndiiig 1 ecbiiiqiips, 5-6 7 
(Niiiditirui.s L*.s,‘^ential to effective, 5-8-5 
Cinis-iflL'nilinn.s lavnriiig biiildlng of invpii- 
tones. 20-28-29 

Consiileriilinn.s lavniing iiiiniumm inventories, 
20-28 

Oefiiiile desigiialion for each item, 5-4 
Desigimled ureus of TBsponsibility, 5-8 
Foriii'^, i-PCLirds, and procedures, 5 - 63 
Frpp acresH inuterifils, 5-6 

Frequeiiry of onlers lucp.ived, by size of nirler, 
19-47 

Inrnining order.s In a varpbnii.se, 19-46 
Material ami equipiiiPiit idii.s.sifirnliDii, 5-7-14 
Material slinrlages, 5-19-20 
Obsolete and .surplus stnek, 5-20 
Orderly stoiage arrangeniGiit, 5-3-4 
Problem ol evee.s.sive inventories, 20-29 
Prodiirluin budget ba.^'i'd on, 20-24-25 
Prodiipl 11)11 jilaniiing and, 20-28-29 
Punelieil-rard .sy.steiii, 5-30-49 
llecorils, 5-3, 5-6.3. 7-51 
Itepurts, 5-10 

On uvEiagps anil sli ullages, 5-20-21 
Suitable storage fiirilii ie.s, 5-3-4 
.Syiidioli'/at inn and i’1ns.siR cation pruccdiiie, 
5-6-7 

r.se of iippiatiuii.s research, 19-43, 19-46 47 
(’list aecnuntiiig detuirlrnent and, 4-2 
Cn.st classifications, 2-2 

t'ost ilctciminatiuii fui hiuinciul statL'inent.*^, 
5-21 25 

Costing (See “Invent iirv Costing”) 

Oi'tenovulion uf, 20-29 
Elpplronip data prneps.siiig, 5-47-49 
I'arlory, 4-13 

Pi uiluctiuii cuntiol and, 4-1.3, 20-24-25 
I 'liiistiPil guod.'J, 20 ■ 29 
General udiiiinistrnti\'e cost.s, 7-6 
Mea.surement of iirofil.s and investment in, 4-2 
Object or unit cusliiig, 7-14 
Ob.snlele nr iinuseil materials, 5-31 
Perppliinl invent nrv rpcoids, on stores ledger 
cards, 5-25-29 
Pricing 

Average unit cost method, 13-8-9 
Joint co.sls and, 13-2 
Pricing of joint products, 6-67 

Pi’opes.s no.sl .'^ystrins, ralciilatinn with botli 
opening and clo.sing inveiilorias, 12-21-22 
Production biiclgetj and inventory requirement 
20-24-26 

Punched-caid .system useil for, 3.41, 5 -38-49 
Flow chart, 5-39 

For taking ])hysical inventory, 6-44-49 
Inventory adjustment card, 5-43 
Mark-sense card, 5-42, 5-46-47 
Materials balance card, 5-30-40 
Material.i received card, 5 -39 
Materials’ reriuisitiDn or issue card, 5-30-11 
Dll- order card, 5-42 

.'Single cuid with ilelarhaldc stub, 5*45-47 
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Inventoriefi {Continued) 

Punrhpd-card system used for {Continued) 
Stork ledger 5-43 44 
Tr'm'-action register, 5-43 
Raw niateiial, standard vr artual cost, IB <811 
Rprords 5-63 
Of physical property, 7.51 
l*pi )ipt lal 4-1.3 
*M’rBii 5-49 54 

'‘'lorafie farilitip^i foi 5-3—4 20>29— 30 
^tnie'' ledgei caids, 5-25-27 
'nIliil*'? 1 pc|iiisitions, 7 -45 
'riikiiig phv'.ical 
Bill tags 5-38 
riiprkers 5-46 

luslallntion of mst system and 3-21 
Punt lied raids used for, 5-44 49 
Single raid with deturhable stub 5-45-47 
Transact ion register, 5-4.3 
Tuiiiov er, 5 ■ 19 
I'lmrhetl purds uRed for, 5-42 
R ejini 1 s, 5-19 

\ aliialinn of, 5-21 Z5 (See also “Invpiitnry 
Posting”) 

M\-priMliirts 1.1-6, 13-21,13 29 
Post of rnnlrinls atiinnpd, 5-21-22 
Fust -111 fust mil melhud, 5 22 
Idpiitifiablr post. 5-22 
liitpiost ehniges, 7-9 10 
Last -in, fust-out nietliud, 5-22 23 
Mo\ ing-nvei age method, 5-2.3 24 
Noimal activity and, 10-10 11 
\oiiiml ovciliBiid eost'- iin hided 10-10 11 
dbiprt or unit of costing 7-14 
''tfiiidaiil cost mptliiid, 5-24 25 16.21 

'^tanilLiiil Lost Miiiniui's and, 16.23-24 
I '>p of post 'ULoiinting pnipediiips 1.4 
3Vdinne ponsirlpiations 7-16 17 
^^f)lk in piopp-jS 11-16 17 
Phaiigps in, 20-29 
Inli Older post systtnis, 11-lG 17 
Partial idiiii frii standard posts, 16-13-15 
Pj Dppss post systems, 12-22 
'^mglp- stage ])inip-?s nrroiinting 12-29 21 
Inventory Costing 

Upiii.nii'il RiKulage, 7-15 

PliissifiraLiDii by naLiirn nr nhiert of pxppnditiii p, 
7.23 27 

( liissilicnlinns nf post 2-2 
t osi sv sit III, 7-43 
1 Jpp'ir linenlab/alion post, 7-15 16 
Diiect and indirect costs, 7-14-15 
Liibni piisl s aliil G - 7 
Maniifartuiing nveihrad, 7-14 17 
Obippt 01 iiniL of posting, 7-17 18 
'>t,iniiaiil arlivitv luvpl, 10-22 24 
I se ol pi ['det PI mined biirrlcn latps, IB -3 
\ niuiiie considerations in diiert posting 7-16 17 
Investigations, Special, Ppifniiiipd >>y post ac- 
poiintaiits, 1 .4 
Investments 

f 'alculations of return on, 18-49 
Dppisions conceiniiig, 18-35-36 
Defiintion 7-8-9 

OplpiminaiiDn of interest rale, 7-H 
UilTei cntial pinfit analysis, 18-35-37 
In iiixpntDnes 4 2 

biteiPst on ns inanuf.actuijng overhead, 7*7-10 
Jtptuiii on, 19-1 10 (See ahn ' Retiuii nn In- 
\ esliiient”) 

Valuation of fixed assets, 19.4-6 
Invoices 

Hilling to pustomprs, 4.1H 
Coding, 2.19 


Invoices (C'onfinupol) 

Paid bv genet b 1 accnuntiiiK department, 4 <13 

Stores ledger cards, 5*27 

Use of accounting maphiiies, 3*84 

J 

Job Costing (See also Job Order Cost Systams”) 
Clu'.Mfualmn of costs, 2.1B-1B 
HisIouprI posts, 2 - 19 
Pioppss posting \s , Z. 26-27 

Reliilinnshi]^ ul I'nsting unit to product posts, 

2 in 18 

SysiPiii 2-26 27 

Job Evaluation, t'nsl arrnuniing department 
•ml 4-11 

Job Lot Analytic Industries, Estimating posts, 
14-26 

Job Lot Cost System C^rp 'Job Oidpr Cost Sys- 
t Pins ) 

Job Order Cost Svstrmi, 2-26-27, 11*1-25 
4ri minting 11-2 h 

Vi [minting fm I lip plpiupiils if mst, 11.10-19 

Vsspinlily I list sy 'Pill 11-20 

Hill of niiitflr'fib 11 H 9 

f'enln li/i il oi iIpi r ii1 1 iluPil basis 11-19 

( liei king II nil ny dI pusti, 11.17 

r 1 iss losi sy sit 111 11-19 20 

riassilicaiiun nf lists, 2-16 IH 

('oui])ai ison Ilf jiiiMPss sish'ius and 12..3 4 
(’list (Ollllul 11 I*) 

(‘os. Ill -gnDd‘<--'olil aii’Dimt 11-6 
( fjsi nl iiuilfi I 1 .5.22 

C’l si slippt fmni, 11.17-lK 
Daily lob rnt il 6-44 
Cmlmg 2 13 
DpIim liye woik, 11.16 
Definition, 11- 1 2 
niippt liiboi G 1 2 
DstiinutPil pDsIs 14-37 38 
I'yaluatinn 11-25 
Impart ol duprl cnislii.p \1. 29-21 
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61 63 

Maiiageiial dciismn iiuiking, 5-1 
Material crisis iitili/eil, 5-1 
Physieal colli I ol, 5-1, 5-4 
ITndpi u cost ^^sl^nl, 5-61-63 
Acqiiisilinn and p’orpHMng, sleps nnd documents 
mA oIa cd 5-2 

Balance, jiimclied caid, 6-38 40 
Bill of, 5-30 33 

Asscmblv spenruulioiis, 16-14 20 
Job Didei cosl s\ptpui, 11-8-9 
Pioccss rost sAsIcms, 12-11 
Bin tags, 5-3G 3H 
Biidgcl s foi , 5-14 17 

Bulk staiiilaiil insls, 13-81-32 (See also 
M.iIlmiilIs Costs Raw”) 
f 'l.issifi 1 .itifin of cosls, 2-0 

Classification ut niili'iiiil iiiul ei|iiifinient, 5- 
7 14 

Conisumption reports, 12-11-12 
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BfaterlalB Coata ^Continued) 

Control raporta, 5 <17-21 
Coat Bccountinir department and, 4 <11-12 
Coat determination, 5-21-26 
Firat-in, firat-out, 5 <22 
Identifiable coat. 5 <22 
Laat-in, firat-out, 5-22-23 
Material coat tranafcrred to work in profn’eaa, 
5-22 

Moving average, 5-23-24 
Of material acciuired, 5-21 
Standard coata, 5-24-25 
Coat of indirect aiippliea and, 7-3 
Credit alip, 11-11 
Defective ^ork, 5-54 
Accounting for, 5<67-5R 
Direct 

Coat of, 7-22 
DeHnitioh, 11-10 

Job order coat ayatema, 11-5, 11-10 
Variances 
Katioa, 16-40 

Single plan standard coats, 16-34 
Drawings, 15-12-14 
Katimatrd coata, 14-R-12 
Conatrurtion costs, 14-21 
Matermls price changes, 14-16 
Price factors, 14-11-lZ 
Quantity factors, 14-3-11 
Scrap recovery, 14-8 
Factory siipplica, 5-16 

Financial atatenieiit, treatment of, 5-1, 6-21-25 
Cost determination, 5-21-26 
Forms, 5-25-4B 

Grades and grading, 6-19 (See also “Grades 
and Grading”) 

Schedule of allowable purchase prices, 13-30 
Identification of each item, 5-4-6 
Indirp.ct, 5-16, 9-1 

Job order cost syatem, 11-6, 11-10-11 
Kind and quality apecificntiona, 15-9 
Ledger acDounls, 7-lB-lB 
Prorating cost of, 8-13 

Infnniiatinii for liiiancial statements, 5-21-25 
Input, niniiiifactunng overhead proportional to, 
17-27 2« 

Inventory methoila. 5-21-25 (See also “Mate- 
rialH Crista, Cost determination”) 

Carrinil at slaiicinrd vs. actual cost, 16-33 
PErppliiiil rerniil.s, 5-37-3B 
Punched -raid system, 5-3B-49 
Records, 5-3, 5-37-38 
Reports, 5-18-21 

Job ortler cost syatenis, 11-5, 11-10-12 
Credit slip, 11-11 
Direct nialerinls, 11-10 
Indiierl inalpiials, 11-6, 11-10-11 
Material renuisitions, 11-11 
Operating supplies, 11-11 
Joint mainnal rust, 13-31 
Managerial information, 5-14-21 
Budgets for iimtenals, 5-14-17 
Control repnrLs, 5-17-21 
Inventory control, 5 -IB 
Inventory over and short report, 5-20-21 
Inventory turnover, 5-19 
Materials usages, 5-18 
Obsolete and surplus stock, 6-20 
Shortages, 5-19-20 
Substitution nf materials, 5-19 
Use of standaid costs, 6-1B-22 
Movement report, 5-4 
Obsolete and surplus stock, 5.20, 5.81 
Ordered, 6-27 


Materials Costs (Continued) 

Overhead distributed on basis of, 9-35-36 
Pliy.sir.al conlrol, 5-1, 5-3-14, 15 -B 
Afleqiiale nrrounting record.s, 5-4 
Classifirntion of equipment and, 5.7-14 
Combination system, 5-7 
nesignated areas of responsibility, 6.8 
Free ncreaa materials, 5-5 
Inventory records, 6-3 
Xeeil for, 5-3 

Orderly arrangement, 5-3-4 
Suitable storage facilities, 5-8 
Symbolization and classihcation procedure 
5-5-7 

Use of rode, 5 - 4-6 
Physical deterioration, 5-17 
Physical standards for, 15-9-2D 
J'lndings and standard hardwarn, 15-10 
Kind and quality specifirations, 15-9-12 
Quantitv specifications, 15-12-14 
Standard materials list, 15-10 
Standard parts chart, 15-11-12 
Standardization savings, 15 -9-10 
Posting material costs, 11-11-12 
Malprial issiip.s journal, 11-11-12 
Prices and pricing 
Kstimatpii pn.sts, 14-11-12 
Changes in, 14 -IB 
I'aniinces, 16 -IB, 18-9 
Ratios, 16-40 
Reports, 17-33-34 

Single )ilan standard costs, 16-30-33 
Procedures and forms, 5-25-48 
Rill Ilf materials, 5-30-33 
Bin tag.t!, 5-36-38 

Perpeliml inventory records, 6-37-38 
Chart of, 5 - 61-B3 

Chart of foim, records, and procedures, 5- 
61 G3 

Materials requisition record, 5-29-30 
Punclipfl-roi il sy.slpin of inventiirv pnntrnl, 5- 
3fl-4D 

Upturned malpnals report, 5.31-3B 
-Stork ledger card, 5-19 
Si nips ledger card, 5-25 29 
Hiilanrp nf mntprials, 5-28-29 
Rasii- iiif [jriiiiiLion, 5-25-27 
Malrrmls issued, 5-28 
Di-deipd muteriiils, 6-27 
Rereived iiialBnal.s, 5-27-28 
Relumed to vendor, 5-28 
Stores lequisilion, 5-29-30 
Sijpplip.s ii.sed as raw matprials, 5-36 
Propp.s.s cost sy.stenis, 12-11-12 

Multiple-slagp process costing, 12-22 
Prodiirlmn planning and avadolulity uf, 20-30 
Punrhed- card system used fni, 3-41, 5-38-49 
Quality control, 4-14-15, 15-9 12 
Inspection mid test nperatinn, 4-14 -15 
Quantity specifications, 15-12-14 
Estimated costs, 14-8-11 
MpHind of Bstiiiiating quantities, 5-16-16 
Route sheets, 15-13, 15-17 
Standard raw material list, 15-10, 15-12 
Raw 

Problem of comjilete utilization, 13-2 
Setting ba.sjc standards for, 13-32-33 
Standaid raw material h,st, 15-10, 15-12 
Receiving report, 5-4 

Recnided on punch cards, 5-89 
Keclitiiiied, process cost systeoia, 12-27 
Reroril card, 12-36 
Rpiiorts 

Conaumption, 12 - 11-12 
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MsterlBlB CoBta {Continued) 

Reporta {Continued) 
iDventory cortrol, 5.18 
Inventory over and short, 6 •20-21 
Inventory turnover, 6.18 
ManaRenal control, 5-17-21 
Material transfer, 5.4 
Materials movement, 6.4 
Obsolete and surplus stock, 5.20 
KeceivinK, 5-4 
Returned materials, 6.31-36 
Sci ap, 6 . 63-64 

Shortages of material, 5.1ft-20 
Spoiled and defective^ work, 5.60-61 
Standard costs, 6-18 
Substitution of mateiials, 5.19 
Usages of materials, 5.18 
Hpprocpssed, 5.61-62 
lleciuii ciTipnts, 6-27 
JleqiusitiDns 5-22, 5 . 29-80 
Costing, 11 ■ 11 
For evreHs, 15-20 
Job Ollier cost avstem 11-11 
PiDppss post ‘systems, 12.11 

PuiilIiplI parcls, 5-39, 5-41-42 
Rppoiils, 5.29-30 
I se of accounting machines, 3 . 35 
Reserved, 6-28 
HpmcIuuI, 5.49 

Rctiuned muteruils leport, 6.31-36 
Adiuslinent of acrniints, 5-31-34 
Jouiiml pntiies, 5-36 
l^nit post data used 5-34-36 
Rpturiipd to vpndnis, 5-28 
Srrap 4-16, 5-49 64 
Acppi 'tilde q| nan titles 5-62-63 
\crniiiil.iig for, 5-49-62 
IlpliniLion, 5-49 
Managerial rnntiol of, 5.62-64 
Uppnrts 5-53 64 
Shrirtagcs, 5-19-20 
Shrinkage, 15-12 
Spppificat ions, 4-12 
Quality, 15-9 12 
Quantily, 15-12-14 

^IlOllpd ami delerlive work 5.64-61, 15-12 
\rcr)Unting fur, 5.66, 5- 68-69 
Cost iillnratiuii of grades, 5 -67-68 
Delmitirjii 6-64 
Maiidgpriu] contiol of 6-69-61 
Performance standaids, 5-60-61 
Reports, 5 - 60-61 

Tieatrnent dependent on lesidual value, 5- 
66 67 

Tieatmeiit of normal, 5-68 
Treatment of rework costs, 5-69 
iataiidai d costs, 15-8-22 
Basic data needed, 15-9 
Physical standaids, 15-9 20 
Price standards, 13 -.30-31, 15-20-22 
Repoits, 5 ■ 18 
Study of product, 15-8-9 
Steps and doniments involved in acquisition 
and processing, 6-2 
Slock recDids, 4-13-14 
iblorttge and handling facilities, 5-3 5 17 
Losaea in, 15-14, 15-20 

Sluies and storekeeping (feee "Stores and Stoic- 
keeping’’) 

Stores ledgei cards, 12-11 
Substitution of, 6-18, 16-36 
Reports, 5 - 19 

Supplies used as raw materials, 5-36 
Surplus, 5 . 20 


Materlala Coata {Continumd) 

Transfer reporta, 6 • 4 
Usages, 5-18 
Computation, 17-6-8 
Formula, 17-6 
Standards, 16-20 
Variances, 18-16-17, 17-5-8 
Variances, 11-22-23, 17-3-11 
Causes of materials price, 17-3-B 
Computatiuns and causes, 17-3-11 
Constituent jiiuts of materials price, 17-3-4 
Com, 11-22 

Defer led iiinleiiaU price, 17-4-6 
Mix mill v.eld 17-10-11 
Overlapping of price and usoga, 17-9-10 
Price, 17-3 6 
Quantity, 11-22 
Ratios, 16-40 
Reports. 17-3.3-37 
Usage, 16-16 17, 17-6-9 
Work-in-process arcount, 3-10 
Materials Handling 
Distributing post of, 8-46 
Effects malciials piice vmiances, 17-3 
Materials standmil 15 21 
Measured-Day- Work Systems, 6-31 
Measurement Standards, 15-2 
Measurements. Phvsii'il 20-5 6 
Measuring Stick Standards, 15-2 
Meat-Parking Industry, Uv-iiiodiirt accounting, 
13.23-26 

Mechanical Equipment (hpe "Mnphiiie Meth- 

od- ) 

Medical Services 

Depaitinenl cusiialtv recuiil, 8-14-16 
PioiHtmg [list of, 8.14 16 
Metal Trades, Lstiniuted costs, 14.11 
Meters, Altai lied to inuiluiies, 12.11 
Mining Industries 
IiiPDine tax laws, 13.34 36 
.luint and by-piodurts, 13.2 3 
Minor Products (Sei* ‘‘Hv-Proilupls’’) 

Mnemonic Coding Bystenis, 2-24 26 
Mater mis, 5- 6 

Morale, Inipoitaripe to uigani/alinii, 20 -.j4 
Motion Time Analysis, 15-26 
Motivation of Personnel 

Cost I onspiousnesfl and, 20-31-32 
Cost contiol mill 1-8 
Cost data used for, 1-22 23 
Impoitani e of, 2D - 32 
Use of standard costs, 15-6 
Move Ticket, 11-7 

Movement, MatPiiuls iiioveineiit report, 5-4 
Moving Average Base, 1 or upplvnig oveiliead 
9-37 

Moving Average Method, Of determining cost ol 
materials, 5-23 24 

Multi-Plant Operations, Organizalion of cost 
HPCDunting deriartmpnt, 4-20 22 
Multi-Product Plants 

Coaling iiipthiiils in the crude oil industry, IS- 
IS 

.Joint costs, 13-1 

Manufaclui ing ovBiliPud, 12-13-14 
Multiple-Stage Process Costing, 12-22-23 
Accounting fur addition of materials, 12-22 
Treatment ul wuik iii proress, 12-22-23 

N 

NAA (See ‘'National Association of Account- 
ants") 

National AssDciatlon of Accountants. 1-16-17 
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Natlonsl AMDcJatlon of Coat AceoantBiita, ]>16 
National SocJetj of Bnainesa BudretJnr. 1*1B 
Net Income 

Absorption costing, 9-54-59 
Illogical net income with 9-60 
Direct coatinK ve absoiption coeting, 9-54^1 
Computation and pi espntation, 9 -58-50 
Illogical net income with absorption coating, 

9-60 

Methods of reconciliation of net income, 9- 
60-61 

Net Operatinff Prolit, Uehiliuiiship of sales to, 

9- 65 

Nomographs. Ini ]iinfit ]i'i1h I'haiLs, lB-23 
Non controllable Costa, Delinihuii, 1-11 
NonmanulBcturing Costs, Llfeit on profits, 16- 
1 2 

Nonmanufacturing Expenses, Deviations in, 
18-31 32* 

Normal Activity (Spp also “Activity Levels") 
Aveiagc activity oveiheud rates, 10-9 
Average or aiilii’ipalpd levels, 10-10 
Ihisp iiiiiL fui niunuluLl iiniig oveihuad budget, 

10- 13 

Based on e\pei led actual volume or estimated 
prod 11 Ltj oil, 10 -G 

Based on niiimal sales eviieftaiiry, 10-6-C 
L'unreiits, 10-2-3 

KITpct oil idle tapiiLitv costs, 10-31 33 
Lffert on unit costs, lO-H-9 
Lxteiil of use ot, 10 - 6-7 
Cost nmlrol and, 10-0 

Depaitnieulal capuiities uid (he unbalanced 
plant, 10-4-5 
Deteiiniiiants ot, 10-3 G 
Invenlurv viiliiatiun 10-10 11 

I pvpIs 10-2 11 

Piiii'liiiil r.ipoLitV lev el, 10-32-33 
Pinrtiinl plant lapiiLity 10-4, 10-9 
Broiliirt piiLiiig, lO-9-lO 
llplatuinshiiis of, 10-4 
Stanilnid activity level, 10-22 24 
Them Pi II al iiia\iriiiini plant cupucitv, 10 -3-4 
liiiits ul iiip isin cinenl ol idiiiit capacity, 10-9 
Volume v'liiiauces uiul idle i apaeitv costs, 10- 
30 31 

Normal Capacity. 10-2 3 (^ee also "Normal 
Al livity’’) 

Normal Overhead Costs, 10-1-S 

Actual costs and 10-1 
Donrept of, 10-1 
Need fui inlmimliun 10-1-2 
SigiiiriLaiire of tune s]iuii for uonnalizatiun, 
10-2 

Normal Sales Expectancy, 10-5-6 
OviMlieml alisoiplimi using, 10-20 
Numerical Coding Systems, 2-19-22 
Motel lals, 5-6 

U 

Observations, Vs 'i iiielliiiiJ of rontrol, 20-4-5 
Obsolete Materials, 5-20 
Occupancy fosts, 18-10 

Office Supplies, Aiiouiiting foi (list of, 8-13 
Old Age and Survivors' Insurance, 6-69-60 
On rust (Sep Manulucturing Uv pi head") 
Operating Costs 

Cust-v Liluiiie-pi Lifit analvsis, 18-2 8 
Multiple classifiiation of, 9-69 70 
Operating Department, I'limI accounting depart- 
ment and 4-2-3, 4-8 9 

Operating Efficiency, I se uf C'-liiniited costs, 
14 7 I'^pf iNn 1 flicieiicv ”) 


Operating Expenses, Direct costing, 9-58 
Operating Keaerves, Account deacription, 2-36 
Operating Statement, Process cost systems, 12. 
39 

Operating Supplies, Job older cost systems 

11-11 

Operation Centers, 12-19 
Operation Costs 
Definition, 12-19 
Process po'^t oysteiiis, 12-10-20 
Operational Sequences, Development of, 4-11 
Operations 

(''ontiniieil npeiation at a Ions, 18-39-41 
Costing, 12-19 20 

Detei milling pi n fit ability of, 18-40 41 
l)iS])atLhing, 4 ■ 15 
Layouts, 15-14, 15-17 
Multiple overhead rates, 9 -IB 
Repoi Is 

Divisional operating, 17-44 
Mcinthlv opeiating statements, 12-32 
Shop, 4-16-16 
Shoit, laboi costs, 6-6 
Tinip standard, 15-24 
Timekeeping, 4 ■ 15-16 
Operations Research, 19-40-62 
Aciniintant and, 19-51 
Mlucatinn piDppsses, 19-43 44, 19-47-48 
Analysis 19-47 48 

Mathematical or liiicai programming, 19- 
47 48 

Viuilvtipal inoceiliiip, 19-42 
Cnniliined piorosses, 19-46 
( ’ornpct iliv p piOLL'ssps, 19-44-46, 19-49 
t'ost accoimliiig and 1-6, 19-51 
Flertrnnie data pi r)cps.siiig used for, 19-43 
liulusliv O'*!* of, 19-49 51 
Inventory processes, 19-43, 19-46-47 
Invenloiv conti ol, 19-46-47 
Limit ilions oi 19-51-52 
Model 19-42 43 
Natiiip ul, 19-40 41 
Du niaiiagenieiit jiinbleuis 19-43 45 
I’l Ol pss of, 19 - 41 43 

Beidai emeiil oi iPiipAval puilihins 19-44 
A\ ailing-tiinp processes, 19-44 
Opportunity Cost, 7-7, 7-21 
Bv-prortmt accounting, 13-26 
Definition, 1-11 
lomi cobtii, 13-35 
Orders 

Fact my, 3-4-6, 11-7 
Pi oduction, 3 . 4-5 
riassifi cation of 3-6 
Job Older go's! svalem, 11-7 
PioiPsH cost SVStBlllS, 12-7 
Profit chait used to indicate most piofitable, 
19-30 

Standing, 11-8 
Organization 

Budget duectur niul budget committee, 20- 
15-16 

Chaits, 3-23 
Factory, 7-28-29 
Labor cost rontiol, 6-9 
Multi -plant company, 4-22 
Relation of standard costs to, 15-82-38 
Conti ollei's dcpaitment, 4-21-22 
Cost accounting depaitment 4-19-20 
Centralized operation, 4-23, 4-25 
Decentralized opBratioii, 4-24 26 
In laige jiloiit with centrali/eii cost records, 
4-25 

1 shmatiiig departiiieiit 14-32 33 
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nrranizBtian {Continued) 

Thfitallation of pIbcIiodic data proceBSing and, 

3 . 54-55 

ManapPiTient arrountmn, 4-20 
Manii-^l, 3-23 

Miilti-itlnnl npprationH, 4-20-22 
fiplatinns with contiollsr, 4.21-22 
^incln-pltinf rnmpanv, 4-21-22 
rn'^ts and, 15-6 

Tinickcei'infj department, 6-12 
I mlpi I onti oUpr, 4 ■ 20 
I ml PI niamifai’tiinnR manappr, 4-20 
CrRanizations, Coat AccountiiiR, I-IO 
DriRinal Tost 

Metiifid of itilmnp fixer! assets, 19-5 
Upirlfii piiipiit rnsl mid, 7.11 
Driirinal Entry. 11 mud'' nf, 4-18 (See also 
“HDokfc- nf Oiipmal Entiv") 

Out-Df-PDckpt ManufarturinR Cost, B - 5.3 
Di'finil inn, 1 - 12 
Output 

rti--l jipi nni I of, 7-14 

1 ript’l nf nutiMit 1p\ p1 assuniiitiona, 15-3-4 
I xppr'ipil slandaid, 15-4 
Votiii tl ‘^1‘mdrii d 1-5 - 4 
Oveihearl sliindmd, 15-31 82 
I’l II rn il si mdui il, 15 . 3-4 
riieni i ‘1 If nl sltiildiirl, 15-3 
Inrlrx , 18-7 

IjiiuitPfl bv in fidui'tn I' fsictni shnitncps, 9- 
54 

Mr’llind for dpi in 1111111111 ;: vniiaiir'ps tioiii sl.md- 
III d 16.2 

I'liit Ilf output iiiplluuls of iipph iiiR i»\pilinfl 
9-33 .3.5 

Stati'?1iP!il iiriiiit basis, 9-34 

I sp ill nppIviriR III itmab ImnrllinR rnsts, 
9.34 35 

\ iduiiip b isPs, 9 - 34 
^\ pirIiI lui''is, 9 ■ 34 
flutput Dpriaion 

1 01 iii'W pT Oil iris 1.3 - 3fi 
loiiil p; oiliii 1 inn 13-35 36 
C'lit-olf pi ndii rtioii points, 13-36 
1 immI ]ii ii|iiii tions iliir in deiii inrl, 13-35 
I’lodinls loiiillv pioiliurd 111 \,iiiidilp piopni- 
linns 13-35 36 
"I Pi liiinlfiiru 'ill\ liMfl 13-35 
Overhead (Wfp ‘'ManufactiiiiiiR nvpiheud’'! 
ffverhead F^xpenae psrn ‘ Miiiiului Ini iriR Pvri - 
lip'ul ' ) 

Overtime OilTerentialH, 6-26, 6-58 
Ksliniaterl, 14-13 
.rob nijpi cost syatelTi'), 11-14 

P 

Paper 

1 111 vaiimis forms, 3-18 19 
I V'|ips ol , 3-18 

Parallel ProceaH Coal Kyatem, 12-4-5 
Partial Plan for Stanilaril Unnta, IB- 4 24 

\fl\nntiiRps and limitntions nf, 16-45 
f ' driilnl inn of vaininies finiii stanrl.iid, IB- 

15- 20 

Dnert labor roHt vanatiips, 16-17-18 
1 Inert mutprifil rosi vfinioires, IB- 16 17 
f)\rilip.'id \aiiLinrps of pindui'iiiR depai tmeiili, 

16- 18 19 

\\ ni k-iii-pi iM ps^ inv Pill iM irs, 16-13 15 
f 'll ii'if tpiistirs of, 16-4 

f li'iiRiiiK w ijj k in pinress nt iirlnnl post, 16- 
4 24 

t'limiiion variations nndro, 16-15 


Partial Plan fur Standard CoaU {Continued) 
Disposition nf vanancea, 16.20-24 

Calriilatinn of amoiintH to be distiibu(ed< 16- 
22-23 

ClnsinR \ .anaiicps to piofit and loss, IB. 21 
Distribii lion of varmnrps, 18-21-22 
Inventory valiiaMnn and xanancoa, 16.23-24 
Vaiianre 1 pserx PS 1B.2B 
Fincnrial stjitpiiiPiil ., nlinn x'aiifinprs nrp not 
disli ibiited, 16-14 
Illnstiatinn of. 16-4 9 
riexible biiilRPls, 16-68 
k^tuiidiii rl I ns| fiid 16-4, 16.10 
Sl'ilpiiipiii ol li.iiisarlioiiH, 16. 5 
.fniiiMiil piitiips loi, 16.10 13 
Rpvisnm of slaiidtnds, 16-24 
Dxpilipid x'liiiiirrs nf inridnriiiR ilpprii tmpnN, 
16-18 19 

Participation by Employeea, In drxplnpmi! 
stand-iids find cnntiols, 20-35 

Parta 

Asspiubb fost s^sl^nl, 11-20 
Pin i liiispcl Ifibiii iipd, 15-12 
ftlnnilmfl pin Is ilinr!, 15-11-12 

Patenla 

\ini)iti/ntion of 7 - 1 1 12 
Pi online cnsi, 8-15 
(Anient 'ind dpfniipil rusls of, 7-B 
lloRistn, 7.54 55, 8-5 

Pattern Shop, I )isinliiitioii n( ilpp.ii linpiilnl pos(s, 
8-41 42 

Payhark, Caah, 19 -h 

Pay rail (See iilso L iinippiisiilnui .^Ild Wanes”) 
t 'li'i’iRi s III sl'i ' 6 - 38 

CIr.flv mils B. .7 11-13 
rn-liiiK lililp III kids, 6-24 26 
Tteibn lions 6-38 

Old Vrp mil >>in\i\nis Insiii iiiii e iiiul I iipin 
jiloxnipnl f 'nnippnsiihnii liisiinmri' 6-59 60 
Oppai IniPiil B-3(i 37 
rimrIiiiJis 6-36 7-34 
liilpiii'd I III I ks, 6 - 13 

lirl ilionslii|. brlwH'ii rnsl dip.iiliiipnl iiliil 
6-32 

RpI ilinnslii|) \mI1i t inn kpp | iiiir iIp) hi tiiiPiil , 
B. 13 

TnnpkpppiiiK fiinrlum, 4-18, 6-18 
Distiibiilion fd [Ippai1nien1.ll rnsis, 8-42 
DoniinpiiK and ifroids 6-36 38 
Allpndanrr iPRisIpis, 6-37 
Fiiiiplnxri' sriMi'p leioids, 6-38 
liulividniil pHiiniiRs leroi Js, 6-37 38 
.loin nni, 6-37 

Psp of .luonnliiiR imii'liinps 3-35 
Payroll iprisIpih, 6-37 
JJpiliuiiK [Ilia jii nrpssiiiR 6 -50 56 
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Use of punched-card Byatem, 3 '41 
Overfima and shift differentialR 6-26 
Pay rheckn or pay Bovalopea, 6 ■ 37 
PavmaAter, 3-86 
HegiBter, I.3T 
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Sales lealization method, 13-16-17 
Raplacenient costs, 13-5 
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Escalator rate 14-13 
Labor rate standards, 15-26-27 
Planning 
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Capacities (See also "Capacity'’) 

Depailnienlal, and the unbalanperl plant, 10- 
4 5 
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0\eiliead absorption using piactical capacilf 
rates, 10-19 20 

Overhead charges based on, 10-7 8 
Potential operaLing, 10-13 
Practical level, 10-9 
Practical plant capacitv, 10-4, 10-9 
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CcintinuciUB-process, 12 - 13 
Diiect labor dollar rales 9-20 
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Production (Continued) 
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MnleiiRls builcet, 5-14 15 
Iiirlpx [)f 13-37 

Joint (See nKo "Joint Costs," "Joint Prod- 
urls") 

Ci'1 nil pi Lirliiclum points, 13-35 
Decisioiia lepjinliii*! 13-34 
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pai 1 iiipn La") 
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Produrtion Flanninir and ('ontrol Department 
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Produrts 


VnnlvSiis, pi ufit-Miliiriic intiu 18-20 
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Forriiiilnsi, 9-19-60 
Cuinpaiiion of, 9-74-78 
Melhuds, 9-11-19 
Characteiistics of a gootl, 9-74-78 
Nature of lates, 9-1-11 
Summary of methods, 9-74-78 
Dasps used to applv overhead to, 9-12-13 
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Products (CDTitmuerf) 

Class cost svslcm 11-19-20 
Coiiiplcmpntarv, IS-l 
Conti ibiilion to profits, 9-68-66 
Co-piodiicts, 13-4 (Sep also "Joint Pioducts") 
Costing, 6-1. 6. 6, 11-20 
Classification of costs, 2-16, 2-18 
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1-24 
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Definition, 1-11 
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Variable co'^ts 9 - 60 
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Estimating. 9-3, 14-18 1!) 
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Oveihp.ad rale ciih iihi I mna affect, 9-14-15 
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Social Scciiiilv 1 iNps B-OO 
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Design deri'-inn, 4-10 
DifTi’iential i unfit imnU^is 
To ilileinmir piuilni’l mi\, 18.39 
When milling 'i neu piuiliii’l, 18-41-42 
Dll PI I losting, 9-5U 74 (See also "Dirpet Cosl- 
iuk”) 

Engiiipciiiig 'iiul dpvBlopiiipiil 4-10 
Graded, 13.3] (Sep alsn ‘ OkiiIps imd Giiirl- 
ing") 

Joint costs 'illoi 'll eil on h'isis of, 13-12 13 
Joint, 13-1 .6 c^i'i' also ‘ Jiimt Piniliirts") 
Definition 13-4 
Mam 1)1 pi mip 11-1 
Man'igeiinl dpcismiis 
Most ]ii(dil.dilp '-lips mix, 9-64 b6 
PioducI I uiit i iliiil mil III piolit'., 9-R-3-B5 
M iiior 13-4 
Mi\ 13-35 36 

Diffpreiitial (list of rliaiigpH m 18-39 
ICfifpct of shills III nil piudnrl vuliii' hue 
18-26 

Joint piridioi- 13-3.') 

Making lieiasjoiis ciinccnmig, 18-36 37 
Fi ofit -V dIuiiii cli'iit w^eil fill sliifte in, 18- 
25 26 

Spferlum of, 18-36 
Multiple nvpiheail lates, 9.15 
Oveihead tales In ehiss nl iiiudiiit, 9-41 42 
Premnim w -igi* pn\inenls eluiiged lii B-BH 69 
Prinng, 9-6.5 19 21 34 (.Ker also ‘ PiiepH and 

Priring") 

Cnsl- vnlmiiF’-jiinlil ’iiinlvsis 18-2 3 
Normal aetiMlv aiul 10-9-10 
Csp nl Ntaiidnid finl' 15-7 
Process ensL svslpins Csie '‘Piuepss C'ust Lsvs- 
tems") 

Prodiiclioii hndget bu’-pd un pitnlurl line, 20-27 
Profit muigins anil asset tiiinuveis by pjuduil 
lines, 19-7 8 

Promotional ro'-l pei unit 9-66 
neroveiips, 13-5 

Pelatinn of niaiiiifnetiiiing uveiliead to, 9-1 
Ilelationshiri of sales to net npeiaiing profit, 
9-65 
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Rales prices, 9 • 65 
Substitute or alternative, 13-1 
By-product accounting, 13-27 
Survey of, 8-23 

Profit and Loaa (See also “Incunie Delermina- 
tion”) 

By-product, 13 -28 
By-product valuation, 1.1-21 
Closing variances In, 16.21 
Cost accounting aids in dpi priiiiiuiig, 1.6-7 
Profit and Loss Reporta 
Prepared by nrconnling iliu'iirtiiipiit, 4-lH 
Statement using slniuhinl i*ost'<, 17-45 

Hv product classes using 'Jl.-indurd costs, 17- 
46 

Profit Path, IB -22- 24 
Use of ciimTUiters, IB -23 
t^se'of nomographs, 18-23 
Profit Planning, 9-62 

Direct costing, aids maiuigcnal iIpcisiou, 9-63 
Most profitable aale.s mix, 9-64-66 
Product contribution to piolits, 9-63-65 
Profitability of sales efTorl, 9-66 67 
llplationship of prices or unit cost to profit, 
9.66 

Ilplntionship of sales to, 9-65 
Profit-Volume Chart, 18-15-16 
XT.sefuliip.ss of, 18-24-27 
Change in sales vnliiiiip, 18-26 
Effect of firiL'e cliaiigHS, 18-26 
Profit review, 18-26 
Shifts in product mix, 18-25-26 
Profit-Volume Ratioa, 18-20 
Effect of price change on, 18-26 
Profits 

Analysis of profitability, 19-1 
Analyzing variations, 18-27-32 
Asset turnovers and profit margins by product 
line-s, 19-7-8 

Cimrts, 18-16 16, 18-22-27 
Indicating more profitable order to accept, 
19-30 

Cost -vnluine-pio fit reliilion'^hil)'', 18-1 43 fSee 
also “Ctisl -Volume-Profit Ilplationships’') 
Determinants of, 18-1-2 
Apfilicutioiis, 18-39 42 

Adding a new product, 18-41-42 
Ciintiniipd operation at ii loss, 18 -.3.9 41 
Defining differential costs, 1B..32-3.6 
Depth of processing, 18-41 
Differential profit analysis, 18-32-43 (See also 
"Differential Profit Analysis’’) 

Differential jirofit and cijsl, 18-32 
Essentials of, 18-42-43 

Methods of incremental iiiiulysi.s, 18 -.37-39 
Problems of decision in-ikmg, 18-32 35 
Types of decision-makiiig pinblems, 18-35-37 
Effect of price changes on, 18-25 
Effect of volume on, 18-1 
Estimates, 14-17 
Forecasts of, 18-2 

Graphs, usefulness ol, 18-24-27 (^ee also 
"Profits, Charts”) 

Gross, 13-29 
Incremental, 18-37-39 
Calculating, 18-42 
Labor costs and, 6-7 
Marginal income, 9-52-54 
Net, 18-1 

Net operating, 9-65 
Performance summary, 18-27 
Planning, 18.2 
Profit-path chart, 18-22 23 


P^Dflta {Continued) 

Profit-volume chart, 18-15-16 
Profit-volume ratio, IB -20 
Reports, 4 -18, 17-45-46 
Monthly gross profit analysis by completetl 
jobs, 11.21-22 
Reviewing, 18-26 
Segment analysis, 18-27 

Time lags and direction of change affect, 18. 

Variable ratios of, 18-20 

Variances 

Analyzing, 18-27-32 
Components, 18-27-28 
Deviations in fixed cost ab-sorplinn, 18-30 
Deviations in manufacturing co.sts, 18-31 
Deviations in nonmanufacturing expeiiscv 
18-31-32 

Deviations in sales volume and sales mix, 18- 
29-30 

Deviations in selling prices, 18-28-29 
Summary of deviations, 18-32 
Programming 
For computers, 3-44-46 
Mathemalic.al nr linear, 19-47-48 
Projert Planning, 1-9 
Bases for measuring costa to be used in, 1-21 
Property, Inventory record, 7-51 
Pr oration of Costa 
IndiiBft manufacturing, 8-6-6 
.Toint costs, 13-28 

Puncheri-Card Systems. 3-40 42 (See also ‘ Klcc- 
trnnic Dala Processing") 

Arrouiiting procedures, 3-40 
Acpimiulntioii of overhead, 7-58-61 
-Vppbcatinns, 3-41-42 
Invent orv and materials nccoiiiiting, .1-41 
lbuikkep]nng machine with punched tape unit. 

3-35, 3-38-39 
rHlcnlutiiig punch, 3-41 
Card punching, 3-40 
Collator, 3-41 
Data traii-scriplions, 3-40 
Duttl-piii pose card, 3-41-42 
Electronic data proc.e.'i.'^ing, 3-43 
Equifiinent, 3-40-42 
For invent III V rontrol, 3-41, 5-38-49 
Intel I»rpf er, 3 - 4] 

Kevsint prpcB.sR, 3-33, B- 42-44 

Miiik-spn.sing cards, .1-33, 3-42, .6-42, 5-46-47 

Materials, ii.sed for, 5-38-49 

Dpeiiitions, 3-4U-41 

Piinchpd 1 ape. 3 - 35 

Punching, 6-42, 6-48 

Rp]iinducing punch, 3-41 

Sorting and cullatiiig machines, 6-50 

Sorting card.s, 3-40 

.Statistical machine, 3-41 

Suinmurv cards, 6-42 

Tabulating, 3-33, 3-40-41. 6-21-23 

Time tickets, 6-21-23, 6-41, 6-47-50 

Use of, 3-40 

Verifier, 3-41 

Purrhaaes and Purchasing 

Budget, 6-16 

Cost accounting department and, 4-11-12 
Distribution pf costs, 8-42 
Economical buying quantity, 5-16-17 
Evaluating performance, 15-34 
Intraunit transfers and, 19-40 
Lease-or-buy decisions, 19-16-19 
Make-or-biiy decision.^, 19-10-15 
Materials standards, 15-21 
Methods of estimating quantities, 5.15-17 
Orders, 5-27 
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PnrchBTCB rnnd Parchuinff {Continued) 

PricBS, <-12 

Purchase rancBllahons, 5-28 
Q\iality rontrol, 4- IZ 
<3prvire (ri\ en by vendors, 4.12 
stores ledRer cards, 5.25-27 
\ouchers used for accumulation of overhead, 
7.45-46 

Q 

Quality Control 

Cost acrounlmK department and, 4-14-15 
} unrtinn of 4-14 

Inspection and test operations, 4-14-15 
Materials, spenfications, 15.9-12 
Heporls 4-15 
Slnlisliral, 20 ■ B-7 
Quantity Control 
\s index of efficiency, 12-24 
PronomiPal bu\ inu 5- IB 17 
r lonnm cal lot r|iiantil\, 19-14 
1 [onniniral nmnufuctiiiinK, 19.19-21 
Malei nils 

Estimated costs B-IB 16, 14-8-12 
■^tiprih cat inns, 15-12 14 
Mandaid consumption rates 5-16 
Methods of estimating, 5-15 16 
Standaid consumption rates, 5-16 
Physical nieasiiieinents and statistics, 20-5-6 
Piocess rest systems, 12-23-24 
QiiestionnaireB 
for lepoit originator, 20-46 
For report recipient, 20-47 
Quotas, Production, 12*7 

R 

Railway Accounting Officera Aaaoclation, 1-18 
Rates 

Ihiidcn, 9-2 

Manufacturing overhead, 9-1-78 
Activity level assumed for absorption of fixed 
costs 9-13 15 

Effect iijion prodiirL costs and net incomp, 
9-14-15 

Measuimg cost of idle capacity, 9-16 
A] pliiiilinii 9 10 9-11 19 
Cultuhitnn of applied cost using various 
oipiheid lutp slruitures 9.18 
Joiiinal entries, 9-10 

Bases used to apply oveihead to pioduct, 9 
12 13 

Dec ding upon proper base, 9-12 
Extent of use 9-18 

Palculalions of single and multiple 9-17 
Diiect costing vs absorption costing, 9- 
11-12, 9-56 

Changing 9-48-50, 14-16 
Frequency of revision, 9-48-49 
Miscalculated rates, 9-49-50 
Chai actenstics of, 9-1-0 
Classification of, 9-11 

Classifications of overhead application meth- 
ods, 9-11-19 

Cost center rates, 9-28-30, 9- 38-89, 9.41 
Departmental, 9.37-38, 9 44 45 
'Total I [inversion cost rales, 9-88 
Development of predetermined, B- 62-68 
Direct vs absorption costing, 9-11-12, 9-56 
Fixed use of separate fixed and variable rates, 
9-46, 10-20 21 

For production factors, 9-42-44 
For service departments, 9-44-46 


Rates (ContmuBi) 

Manufacturing overhead {ContmuBd) 

Formulas, 9-19-50 
Based on physical output, 9.83-36 
Comparison of methods, 9.80-82 
Cost center, 9.89 

Cost center machine hour rates, B- 28-80 
Cost oenter total conversion cost rates, 9. 

89-41 

Departmental direct labor dollar rates, 9. 
20-21 

Departmental direct labor hour rates, 9. 
22-25 

Departmental machine hour rates, 9-27 28 
Departmental total ennversioii cost rates, 
9-38 

Departmental vs plant-wide rates, 9.21-22 
Direct labor dollar, 9-19-22 
Direct labor hour, B- 22-25 
For each class of product, 9-41-42 
General, 9-19 
Machine hours, 9-25 83 
Market value or sales price base, 9-86-37 
Materials cost, 9-35 36 
Moving average Pa^ip 9-37 
Plant -wide dii ect labor dollar rotes, 9- 
20 21 

Plant-wide labor hour rates, 9-25 
Plant-wide marhine hour rate, 9-26-27 
Prime cost, 9-16 

Separate fixed and varinhle rate, 9.46 
Separate rates for prodiirtinn factors, 9- 

42 44 

Siipplemcntarv rates for applying under- or 
Dverapplied overhead, 9-46-48 
Unit of product, 9.3,9 
Hist 01 leal, 9.7-8 

Job Older enst sliert ehowmg use of overhead 
rate in costing a pioduct, 9-4 
Method of overhead application 9 2 
Multiple 9.15 19 
Nature of, 9-1 11 
Normal, 10.18-21 

Not suited for budgeting oi forecasting, 9-2 
Oveihead distribution vs oveihead applica- 
tion 9.10 11 

Journal entries for oveihead apphcatinn, 
9-10 

Undei absorbed or overabsorbed, 9-10-11 
Practical capacity 9.15, 9-67, 10-19 20 
Absorption costing with, 9-70 
Predetermined vs historical, 9.7-8 
Hist on cal rales, 9.7-8 
Noimal or practical rapacity lates, 9-7 
Production cost report showing use of over- 
head rates in product costing, 9-6 
Purpose of, 9-2-8 
Relation to product, 9-1 
Relation to volume, 9-1-2 
Sources of data, 9-8-10 
Staiidaid 10.21 24 
Structure 9 • 11 
Supplementary, 9-41 
Use in costing products, 9.8-9 
Ratios 

Alternative method for computing, 16.42 

Analysis, 9-62 

Capacity, 16-48-44 

Composite, 16-42 

Direct labor cost variances, 16.42 

Direct material cost variances, 16.40 

Marginal income, 18-20 

Material price variance ratio, 16-40 

Material usage variance, 16.40 
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Ratioa (Continued) 

Pj [jfif- volume, 18-20 
iSpBnilmK Dr ■spenrlinR rate, 16 •4H 
Vaiiahle profit, 18>2D 
VolumB, 16.48-44 

Raw Materials (^ep also “Materiala Costs") 
Problem of complete utilization, 13.2 
Setting basir standards for, 13-32-33 
Rearrangement, Costs of, 2-5 
Received Materials, Stoies ladgei ciiirl, 6-27- 
23 

Receiving Reports, 3-15, 6-4, 9-27 
Reciprocal Accounts, Tier]-in I'usts, 2-23 
Reclaimed Materials, Piolpss tost steins, 12-27 
Reconciliation of Data, Installation of new coat 
syslpin, 3-23 

Reconstructions, Dpfinition 2-4 
Records 

\rrij»iulat]on of Overhead, 7-63-61 
Hnsir post 3-1 68 
Tost 3-1 53 

Post rnniitils nnrl subanliBiy ledgers, 3-B-16 
Conti ol arrount'i, 3-H-lO 
Tai loi V loiirnah, 3 - 16 
I III lorv Iprlgci ,3-14 

tir*nei,il n>rrji ils and PD‘<t ipcoiijs, 3-11-12 
iSelnrlion of fait[)i\ tproirls, 3-12 13 
Sul)[li\ isioiiH of ^oik in piopp'ss 3-10 11 
Tpinponiv cost acrountti, 3-11 
fiisl s^st^Mn inslnllivlinn 3-22 30 
Developing fnims and lepoits, 3-15 22 
hilcctiunic data pi 0 L'e^>-iiig, 3-42 58 (See also 
‘‘Kloptronir Data Pinrcssing") 

Applicitioii In wppklv pavioll, 3-43-53 
Basil ronrepts, 3 - 42 
('niiiliniiciits nl a roiiiputcr, 3-43-44 
("nnipnlpi opOKilinn, 3-44-46 
C'Diiiiuilpitj, 3-42-43 
Feasiliilitv stiid\, 3-46-49 
Integialpd data luncnsMng, 3-57-63 
Liiiiitatinns, 3-53 54 
Muiiagempiil jn nlilniiis 3 -54-57 
EmplniPf srrvipp 6-38 
FarlniV bonks and ipcoids, 3-1 6 
Bnsu’ doi'unipnts 3-4 
Books of ail mint, 3 - 2 

Tents less nr whnlB-dnllai arroiinting, 3- 
2 4 

Cnat sheet, 3-6 

Doulilp piitrv applied to cost kppinng, 3-1-2 
Tar I nr V oi tiers, 3 -4-6 

Infoniintinn ipipiiicd bv manaKempnt, 3-1 
\'oiirhei s\s(pm 3-6 
I’Dinis. 3-15 22 (tiee also "Forms") 

Individual paiiimgs, 6-37-33 
Infoinintiuii leniiiied by iiiniiaganirnt, 3-1 
Iiisiiinncp ii'gisliM, 7-51-53 
In\enlniv cniiliol, 5-3 
1 oosp-lnaf, 3 - 30 

Miithmc uielhcnls, 3-30-42 (Sep also 'Machine 
M pt hods' ) 

Mnipiials arroiinting, 6-4 
Malpimls I poiiisitions, 5-29-30 
01m«( li\ pv. 3-1 
Palpiit register 7 ■ 54-65 
Pa'S roll, B.37 33 
PUvsir \1 chauiclerishcs, 3-1 
Plant asset, 4-13 
Plant legister, 7-51, 7-64 
Ilppoils 3-15 22 (Sec also "Reports") 
llctiirniMl iiiatpiial.s, 6-35 
Stiinilaid post'', 15.37 44, 16-2-3 
Suiuniai\ and siipiuniing records, 7-51-54, 
15-37 44 


Records (Continued) 

Standing order, 7-32-83 

Sub^iidiarv, for summarizing manufMturuig 
oi^erhead 7-61-64 
System of cost rscorda, 3-1 
Tool issuaiipp 6-38-39 
RecDTeries, 13-6 
Reduction of Costs 
Ckist acrnunting department, 4-7, 4-B 
Cost ponsciouanpss and motivation, 20-31-32 
Rpspniisihililv of line exerii Lives and sujipr 
visots, 20-24 
Team for, 4-S 
Registers 
Atti’iidanre, 6-37 
Autogi a[dkic, 3-34 
Cash, 3-34 
Insurance, 7-61-63 
Patents 7.64-56 
Pavinll, 6-37 
Plant, 7-61, 7-64 
Voiichpi . 7 - 43-49 
Rehabilitation, Definition, 2-4 
Remittanre Statement, 7-44 46 
Renegotiation of Government Contracts, 2-33 
Repairs and Maintenance 
Arrumulatioii of nveilipad 7-46-43 
Allowance for, 8-8 
Indued labor costs, 6-26 
Pi Drat ion of cusIb, B-8 
IlecDids, 7 - 64 
Reserve for 8 - 8 

Speondarv distnbutiDiis, 8-38-39 
Replacement Costs 
Bv-product arroiinting 13-26-27 
Tost plnssifiratioiis, 2-4 
Ddiiiilion, 1 ■ 11, 2 . 4 
Dp])! pcuition on cost of 7-10-11 
Hiduncal bdsU \s , 2-28 
Mptliod of valuing fixed assets, 19-4-6 
Reports, 20-36 52 

Anipiipaii Institute of CPA’s onalvsis, 1-13 
Anahfiis of rost vaiianres, 11-22 23 
Analysing and rp|)ni ting peifoimance in rosl 
contiol, 20-47-49 

Cause anahsis mid rommPnts, 20-47-48 
Completed piodiirtion, 11-10 
Contenls 20-44 45 
Contiol proginm, 20-46-47 
Cn''t iirniinting dppni liripnt, 4-34, 4-6-7 
Giadpil piodiirts, 13-33-34 
Simpliritv and speed essential, 4-7 
Taking mmiedmle coneilixe action, 4-7 
Cost control bv means of, 20-4-6 
Cost of piodiirtinn, 12-8 
Defective work, 5-59, 11-24, 17-43 
Delay, 17-41 
Design of coat, 3-21 22 
De\ eloping, 3-16-22 
Direct rnstiug, 9-50 
Divisional oppratnig, 17-44 
Effective USB of, 20-48-49 

Jtilrrlromr data iiroi essiiig used iii pieiuiiiiig 

20-44 

Factors involved in effertivs communication, 

20-42-45 

Fmanr al statements (^ee "Financial f'tite- 
ments”) 

For apecial nSeda, 20-49 52 
Graded pioducta, 13-33 34 
Grafdis used in piepanng 20-46 
Idle rapacity costs, 10-33 34 
Influence of, on pel [orrnance, 20-5 
Internal accovinting 20-37 
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Keportfl (for.'iniied) 

IiitErpretutinn of, l-B 

Jn^ento^y wntrol, 5-18. 5-19, 5-20-21 
fnli n^rlpr 11-21-24 

.\iialvsifl of cost variances, 11-22-24 
romplEteJ job reports, 11-22-23 
Defective work reports, 11-24 
Departmental coSt statements, 11-24 
Gross proht analvsis by cmnuleted lobs, 11- 
21-22 


I.abor budgets, 6-70 

Mncliine utilization, 10-33-34, 17-43 

Manapenipnl needs for, 20-43 

Maniifnrtiiring overhead, cu^t \aiianie'', 10. 

2r>-z6 


Marginal rusting, 9-69 
Materials 

Consumption, 12-11-12 

Inventory over and short repoit, 5-20-21 
Managpiinl contiol, 5-17-21 
Obsnlpte and surplus shu-k, 5-20 
Of sidishtuted niatenals, 5-10 
Returneri mat ei mis, B- 31-36 
f ‘igcs 5-19 20 
Slaiulaid costs, 5 - 18 
I'sagL' nf niatPMuls, 5-18 
M Bailing mill piiriiosc of, 20-36-37 
Need for follow-up, 20-48 
Operations, inonthlv operating, 12-32 
Oial roiniiuuneatjon, 20-45 
Peifnimancc rontinl, 5-60 
PEiiniumnrp-meiisui euiont, 20 - 43 
Rpiiudir cost Conti 111 lepnita, 20.49 
Ri eneiital mu, iru'thorls of, 20-46 
1’im‘i'ss cost s\ si PUIS 2-27, 12-32 41 Ifsee also 
‘Tiocess Cost Systems, Repoils' ) 

Fi oductum 
Cost of. 12.H, 12-20 
Cost icport, 9 - 6 
Daily, 12 ■ 11 

Monthly cost icpmt, 12-16-17 
Quantity, 12-30 31 

Fioniptness m ie|iorluig and investigating vari- 
ances, 20-48 
Fill pose of 20-36 
Qunlilv roiitiol, 4-16 
IJuantitv pi orliirtioii, 12-30 31 
llpcpiving, 3-15, 5-27 
Hprliiniig the iiiiiiibei of, 20-46 47 
11 platiuiisliip of aii.ih SIS to iPiioita, 20-37 
Respairh 20-60 62 
Snap, 17.43 
Conti nl, 5 - 63 64 
Hiinplicitv of style, 4-7 
SpeiMiil iippils, iB))oils for, 20.49-60 
ti|ipcial sluiliEs, 20-62 
Speed in pi pjiai ntiiiii, 4-7, 20-43-44 
Spoiled woik, 16-36 36, 17-43, 20-48 
Standard rosls, 15-8 
TvpPH nf, 15-37 

Structuie of managPiTirnt nppJs, 20-37-42 

Substitution of inaterifils, 5-19 

SujiiJiiarv, 20-49 

Timeliness, 20-43 

To stockholders, 1-7 

Trends, 20.45-46 

Typical coat reports, 20-37-41 

Variance analyses, 17-38-50 

Comparative piofit and loss statement using 
standard costs, 17-46 
Direct labor, 17.3B-41 
Delay report, 17-41 
Labor efTicisnoy, 17-39-41 
Manufacturing overhead, 17-41-48 


Rsports (Cimfmizeil) 

Variance analyses (Continued) 

Materials cost, 17-33-36 

Cninbiiipil si -it [.nicn I of nuiterinls pries and 
usage, 17 -36, 17 - SB 
Materials puce, 17.33-34 
Mat ei mis usage, 17-34-37 
Overhead efficiencv, 17-41-42 
Budge:, 17-42-43 
Volume vniiimcp, 17.42 
Fiorpsa cost s\^tpms 12-37 

Piiifit and loss slatpiiuMit bv piodiint clnssps, 
17.46 

Puipiisp, 17.33 
Siiminniv, 17-43-60 

ConluilUddp opciiilJiig muiuupps by depart - 
mpnt, 17-47 

01 nppuihng cost vaiiuners of plant 17-48 
Rlutempnl sl 1 ll^uIlg vnimncp of ncliial pro- 
duel inn rnsls fi [un slandaul routs, 17-49 
Wage iiile, 17 - 39 
Reproresaed Materials, 5 -61-62 
Requiaitions 
Cnrliug, 2-19 
Malrn.ds, 5-2!) 30, 11- IJ 
Costing. 11-11 
St 01 PS, 8-13 

Used 'll arcuuuling Uu uvcihead, 7-46 
Research and Development 
Vppio[)irihoii biiilgpls, 20-13 
(hipituli/iug ciisls, 2-7-9 
(''l.'issif *111011 ni I'osls 2.6 9 
Oust airnunting ilpp.u liupiil mirl, 4-10 
Cost i-nd loi a iimmiHi jnoiPrt, 2-7-8 
Cosis liriilfMl .'IS imimifiirluiing uvpibpiid, 7- 
11 12 

Dcliiiituin, 2-6 7 

DepiU liupiitiil sprniiiliin ilisli ibiihons, 8-43 
Maiuifactuniig oiPiliPiiil latps, 9-42 
Ucpnils, 20-60 62 

Cost rnnliols fui , 20-62 
Keser> PH 

J''oi lep'iiis and uiaiid piiani'p, 8-8 
\ artition anil linlid'u |ifiv 6 -61-62 
\hii mill PS, 16. 23 

Residual Materials ('"'rp "Snap") 

Residual Value, S]uiilpil iinils 5.66 
RcBiiDnailiilitv Acenuntine, 1-3 
Return on Capital Employed, Pim'ph based im, 
19.26 28 

Return on Investment. 19-1 10 

Capilal 'illin a1 ion, 19-6 7 
Capital Dxppiulituip pMilimtion. 19-8 
Cliait foi siiidviiu: luiiifiai iitivp return on in- 
vrsliiiPiit , 19-7 8 
Driiiiilion [jl Ipinis, 19.3 4 
J'Vjriniilii 19-2 .’) 

Ini|>inving, 19-8 .9 
lanidnlions 19-9-10 
MraMiips nf pn fruiiiani’e, 19-1 2 
Fioblnius in 19-3 
Vsps nf 19-1 

Valiintion nf runcnt assrls, 19-6 
Vtdiialiou nf livpti assrls, 19-4-6 
Book viiliir, 19-6 6 
Oiigiiial rust, 19-6 
Rpplanpincnl rnst value, 19-4-5 
Revenue Charge, 2-3 
Revenue Expenditures 
Capital vs , 2 - 3-B 
Definition, 2-3 
Revenues 

Efifect on profits, lS-1 
Expendituies charged against, 2-6 
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Rwerie Coit Methoda, Of vbIuiiik und costinK 
by-products, 13-26 
Re-worked Unite 
Co'jtB, S-6B 

Effect on estimated coats, 14-6 
Labor coats, 6-26 
Route Sheets 

Materials quantity siicnlicatioiis, 15-13, 15-17 
Subaaaemblies, 15-17 

Route Slip, 11-7-8 (See also “Production, Or- 
ders”) 

Royaltiea, Proratins, B-U 

S 

Sales 

Alisurfilinu of nKiiiuluctui imk iiM'iheud based 
on sales pxiicclnni'v i.'ites, 10-20 
DsTiaitiiipnt, pvalnutinK pei fuiiiiuiipp, 15-34 
DiITpt entials 13-36 

rniei'iisls basis nf matpnals liijd|;et 5-14-15 
JjilraiMJiJipiinv lit- 35 (Scp also “Tisinsfers, Ar- 
l■DllntInK”) 

TiiiiiiLpd bv luoduclivp facLui aliartaf^es, 0-64 
Mis 

Deviations in, 18-29-30 
Most profitable, 9-64-65 
Noriiml expert aiipy 
Noinial artivitv and, 10-B-G, 10-7 8 
Overhead absorption using, 10-20 
Plant rapacity and, 10-B-C 
Prices 

Mpthnil nf alluratiiig juiiit msis, 13-13 14 
Vaiianrps, 18-28-29 
Prodiirlion budget based on 20 - 2(1 
Profitability of salps pffnit 9-66 07 
lleali/atiDii inethod ul tlloialiiig luiiil costs, 
13-15 17 

Itplutionsliiri Id ript ruipiiiliiiu pmlit, 9-05 
lleluiTi on iiivpHiinent foiiiiula, 19-3 
Sale mid leasf-bark, 19-15 
A nlunip 

Deviations in, 18-29 30 

Profit -vuluniD cliait and ihaiiges in, 18-26-27 
Salvage 

Allocating cost of sjjinlpd wnik, 8-17 
lob Ollier lo*'! s\slpins 11-10 
Herlnimerl iirileiials, 12-27 
Sampling, Statiatical, 20 -G 
Scattergraph, Statiatical, 7-39-40 
For determining fixeil and \aiiMhlp rosta, 7- 
39 40, 10-15 

Scheduling and Planning Departmenta. 3-5 

Time tickets prepared b\ 6-48 
Scientifle Management (See ubo ' Managpiiipnl' ) 
Attention to the hiiiii.in eleiiipnl 20-31 
Development nf rost accoiinliiig and 1-13 
Scrap, 5-49 54 
Accounting for, 5-49 52 
Analytic induatries, 14-12 
Break-even point, 14-12 
Control of, 5-52 54 
Acceptable snap quantities, 5-52-53 
Repnits, 5-53 55 
Definition, 6-49, 13-5 
Estimated costs, 14-8, 14-12 
Faulty mateiiala, 4-16 
Joint costs 13-2 
Managerial control of, 5-52-54 
Quantity contiol and, 12-23 24 
Kecoverie-s, 14 - 8 
Reports, 17-43 
Defective work, 11-24 
Standard alluviunres, 4-15, 15-14 


Senaonal Variation! 

Coat or production levels, 9-5 
Effect on idle capacity coats, 10-35 
111 SLlieduling production, 20-28 
On manufacturing oveihead 17-25 
On overhead balances, 10-29 
Process cost systems, 12-13-14 
Secondary Distribution of Manufacturing Over- 
head, 8-18—46 
Departmental, 8-38-46 
Nonreciprocal basis, 8-22-29 
Reciprocal, 8 -29-38 
Selective Process Cost System, 12 -G 
Selling Costs 

4s manufactiiiing overhead coals, 7-5-7 
Variable 18-11-12 
Semi-Variable Coats 

Cost-volunip-profit i elationship, 18-5 G 
Direct costing 9 - 52 
Manufacturing overhead, 9-1 2, 10-14 
Stpp function, 18 ■ 5 

Separation of Costa 

Piirrent itneiiiies and defeiied costs, 2-2 
Idle capacitv costs, 10-36 
Joint costs and, 13-1 
Joint costs distinguished fioni, 18-12 
-Toiiii product accounting, 13 - 6 
Sequential Procesa Coat Syatem, 12-4 5 
Service Coat Centera, 9-38-39 
Service Departments, 7-30-31 
Base unit of mpasiiic, 10-13 
Contiol of costs, 8-2-3 
Cost rate, 7-16 

t'osl il stnbiitions nude In pimluLiiig dppuit- 
iiients, 8-21 

Distributing costs dnectly, 8-20-22 
Distribution of manufactiiiing d\ erhead, B-19 
22 

effect of auloiimtion on, 1-15 
Functions, 2 - 13 

Inteiuiiit tiansfeis of goods and, 18-12 
Dverhpad rates foi, 9-44 
Applications, 9-44-45 

Woik oil piodiict bv spcMce ilepai tiiicul, 9-45 
DveiliPid vni lances, IB- 19-20 
Pow Bi , 7-34 35 
Prncp'^s cost systems, 12-7 

Pi oration of loiiit indiipct niaiiuJuctuiiiig coals 
8.G 

'■'ubdividiiig, 7-31, 7-32 
Tiinlroom 7-34 
Types of, 7-31 
Set-up Coats, 14-20 

Spiting arcCF’lalilp scrip iiuantilies and, 5 -52 
Sheets, Cast (Spp ' Cost Sheetfa”) 

Shifts, Difteicnlnls, 6-57 
Shop Loads, rsliinating, 14-23 
Shop Operations 

Cost arcnunliiig ilpi»:irliripiit and, 4-15-16 
Dispatchers, 4-16 
Labni kisK 6-6 
Nnnprnilurti\p time 4-15 
Production woik 4-15 
Tmipkeeping tiinction 4-15 
Shop Orders, Labor costb, 6-22 
Shortages 
Matei lala, 5 ■ 19-20 
Productive factor, 9-64 
Shrinkage 

Accounting for losses, 12-24-27 
Matpnals standaids and, 15-14 
Qiiantitv roiitiol and, 12-23 24 
ShutdovinB, Classification of costs iiicuned din- 
ing, 2 . 6-6 
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Slmnltaneoiu EqUBtions, For Bolving reciprocal 
distribution, 

Slnirle Plan for Standard CoBte, 16.24-87 

Arlvontages and limitations of, 16.46 
Calculation of variancas from standard, 16 • 
84-66 

Direct labor cost variances, 18.84 
Direct materials cost variances, 16.84 
Material and labor substitutions, 16.86 
Overhead variances, 16.36 
Spoilaee losses, 16.36-86 
Cliaracleristics of, 16.24 25 
Disposition of varioncps, 16-36-37 
IlliistraLion of, 16.26-33 
Alternative entries, 16-29-30 
Financial statements, 16-28 
Journal entries for, 16-26 
Ledger accounts, 16-27 

Restatement of transactions for direct mate- 
rial and direnl labor, 16-26-26 
Ledger accounts, 16-27 

Materials inventories at standard vs. actual, 
16.33 

Methods of handling material price variances, 
16.30-88 

Other common variations unrler, 16.33 
Single-Plant Company, Organization of cost ac- 
counting department, 4-21-22 
Single-Stage Process Costing, 12-20-22 
Serial Security Act, 6-59-60 
Distribution of taxes, 7-3, 8-13 
.Job order cost systems, 11-6 
Did Age and Survivors’ Insurance, 6-69-60 
Records required, 6-60 

Taxes charged to niaiiiifacturing overhead, 7-3 
Sorting Punched Cards, 3-40 
Special Cost Analysea, 19-1-62 
Cost accounting department, 4-7 
li^fonoinical maniifacturing nuantity, 19-19-21 
Intro company transfer accounting, 19-34-40 
Labor costs, 6-7 

LcasB-or-buy decisions, 19-15-19 
Alake-or-buy decisions, 19-10-15 
lipp’aljuiiH ip.seai cli . 19-40-52 
Performed by co.st arcounlnnls, 1-4 
Prepared by estiiriating dcpurtirient, 14-35 
Product pricing, 19-21-34 
lleporte and, 29.52 
Upturn on invpsl input, 19-1-10 
Specific Order Cost System (See “Job Order 
Cost Systeins”) 

Specification Costs (Sp.p “Eslimated Costs”) 
Spending Ratio, 16-43 
Split-ulf Point 
Costs incurred after, 13-6-7 
Costs incurred prior to, 13-7 
Spoilage and Defective Work, 5-54-60 (See also 
"Scrap”) 

Abnormal, 7-15 
Accounting for, 5-55-69, 13-5 
Cost allocation of grades, 5-57-68 
For losses, 12 ■ 24-27 

Treatment dependent on residual value, 6- 
56-57 

Treatment of normal, 6 -68 
Treatment of rework costs, 6-69 
Allocating cost of spoiliKl work, 8-17 
Allowance, 15-20 
Control of, 5 -60-61 
Derinition, 5-64-66, 13-6 
Direct materials standards, 15-14 
Effect on eetimated costs, 14-6 
Job order cost systems, 11-16 
Joint costs, 13-6 


Spoilage and Defective Work {Coniinwd) 
Managerial control of, 5-59-61 
Normal and abnormal, 15-20 
Performance control reports, 6-61 
Process cost systems, 12-24-27 
Reclaimed materials, 12-27 
llsports, 6-60, 5-61, 11-24, 16-86-36, 17-43, 
20-48 

Seconds, 13-5 

Single plan standard costs, 16-36-36 
Stand-by Costs, 18-4-6 
Stand-by Time, Labor costs, 6-26-27 
Standard Activity l^evels. 19-22 24 
Standard Consumption Rates, Rnsis for mntp- 
rials budget, 5 - 16 
Standard Cost System 

MiMiinnil V-, . i-nsis. 2-27 

Installation of new system, 3-29 
Predelermiiipd or prepninpul ed costs, 2 -IB 
Standard time syslptn, 6-30 
Tahiilaling tune tickets with, 6-21-28 
Standard Coating, l^tevelnt'nipni, 9-62 
Standard Casts 
Accounting for, 16-1-47 
Books of account, 16-1-4 
Comparison of mpllii fls, 16-44-47 
Dual yilan, 16-36-44 (See also “Dual Plan 
for Standard Costs”) 

Incorporating standards in the arcounts, 16-1 
Methods for dpter’uiiung vmianrps, 16-2 
Methods for rerording, 16-2 3 
Partial plan, IB -4 24 fvSpe hImi ’'Partial Plan 
for Standard Costs”) 

Single plan, 16-24-37 (Sec also “Siiiglp Pliin 
for Standard rusts”) 

Statistical purposes, standard costs for, 16-1 
Subsidiary records, 16-3 
Types of vanancB calculations, 16-3-4 
Advantages, 15-6-8 
Aid in reporting cost variances, 15-8 
Aid to inventory costing, 15-7 
Aid to product pricing, 15-7 
Cooidinatioii, 16-6 
Motivation, 15-6 
Organization, 15-6 
Planning by management, 15-6-6 
Rp.diiction of clerical labor and expense, 15- 
7-8 

specific, 15-6-8 

Ba-sed on engineered antimates and time studies, 

14-2 

Bases for setting, 17-1 
Basic standards, 15-2 

Adjusting, to curient standard variances, 16- 

44 

llevising, 15-35-36, 16-47 
Break even rlmrl.s, sliinriairl costs for, 18-18-19 
Budgets and, 15-4-5 
(yOiiLiol function, 15 -R 
Objective, 15-32 33 

lielationslii]) between budgeting and, 15-5 
Cost standards and, 15-1 
Current staJidards, 15-2, 15-4, 15-7, 15-35 
Adjusting basic to current standard vari- 
Bncp-s, 16-44 
Rpvis.ng, 15-35. 16-47 
Definition, I -11, 15-1-2 
nevelojiinent of the use of, 1 - 13 
Direct materials standards, IS-B-ZZ 
Phvsicfil cniiliol over materinls, 15-8 
Phy.sic.Al standards, 15-9-29 
Price stanrlards, 15-20-22 
Product study, 15-8-0 
Distribution, 15-1 
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iStandird Coatfl {Contwu?A) 

Dual plan, 16-37 44 (Si>e “Dual Plan fni 
Standard Co^ts”) 

Economic, 15 >4 

EHtimated distinf^uishcrl from, 14-1-2 

Evaluating performanrCj 15 34-37 
Basic standard costs, 15-35-36 
Current standard costs 15-35 
Effcrlivp dats of standfiirls 15-36 37 
Effects of, 15-86 

Human reactions to sluiulnirK niirl contmls, 

15-35 

ReMSion of standards, 15 'I'i 
Fixed standards, 15-2 
Tdi-il Htundaids, 15-2 3 
Important tool in continllinp lOsts 23 7 
111 a job order cost K\s|pni, 11-21 
Income tax returns and, 16-1-2 
Industrial angmeoiing aipw of, 1 ■ b 
Inl errplatmnships anioug n'^siim)itions 15-4 
Inventory costing and 15 7 
Joint cost analysis and, 1-1-29-34 

Basic standards for mint iirniliicls 13-31 
ffiaded products 13-31 32 
Ap])lication 13-32 34 
Hradp market differ eiiLi ils 13-82 
Yield vaiianre, 13-32 
Predpt einiinpd stanrliiclb 13 2H 
Standard allowable ro'.ls 13 29 31 
Standard material pi up, 13-30 31 
MauuKeiiipnt i esponsilulitv 15 83 U 
Alanufarturiiig oveiheid 10 IH 15 28 32 
Malpnals 5-lfl 5-24 25 
Bulk, 13-31-32 
Malciiiils stniiilnirls 15-8 22 
Measuics of perroiniRiiip, 17 1 
Natiii p of, 15- 1 

Of gooflfe m inufactui prl uul miIiI 18-28 
Oppiritinn nf, 16-1 47 

\rrniinting foi dual pliui 16 3b 44 C^re iKn 
Dual Plan for Stiuiilinl Posls ) 

\erniintiiig fni pailiil pi in lb- 4 24 (Sir ilsn 
P 11 1 ml I’l 111 1 01 mil ml ( o I- ) 

VcLouiiting foi single | 1 m, 16 24 17 (Me ilso 
“SiiiRle l^lan fni mil in! 1 osis ) 

rmnimiison of iiieiliinls, 16-44 47 
Standaids in bonks ol a i count 16-1 4 
Output lr\ el assiirnpt inns 1 5 3 4 
Overhead 10-24 

Partial plan foi, 16-4 24 fSpe also Piiilinl 
Plan fai Stanrlaiil Tosls' ) 

Perfection stiuiduiils, 15-2 3 
Ppi foi Ilian cp 

Aveiage past pci foiiii iiii e sliinrlaid, 15-3 
Nnimal jipifoimnnce sliiiidiiil 15-3 
TIu’Oi ctii 'll |iri fill in iiir i sinulaid 15-3 
Peifoinuinip 1 p\ el issumpi mu effetl, 15-3 
Vtliinilile gOLiil I 1 1 lui III UK r stand ml, 15 8 
Possible shill 1 uimiiigs nf s^sllMls 17-61) 

Predelei mined 13-29 14-1 11-3 
Price level asbimiptiinis illeit, 15-2 3 
Pricing sheet, 19-25 

Profit and loss htattuiiiit using, 17-45 46 
Records, 15-37 44 

Asspitibly standard enst inoiil 15-41, 15-44 
Drawing and slandaid lu\ mil chirls, 15 -IB- 
IS, 15-37 

Afanufacluring spei ifii u I inn ciiids 15 37 

Mastei methods sheel, 15 3.9 

Pari drawings, 15-13 15-37 

llniilp sheets 15-17 15 37 

'^tandiiid cost cards 15-37 38 

htandaid pails charts 15-11, 15-37 

Slandaid mw inatciiala lists, 15-10, 15-37 


Standard Coata [Continued) 

RecDids [roniinued) 

Siibafisembly hill of materials, 15-16, 15. 37 
‘subassembly route sheet, 15-17, 15.37 
^Summary and supporting, 15-37-44 
rime schedule for setting standards, 15.42 4 J 
Types of, 15-87 
Reports to management, 5-18 
Requii ements for coat Bvstera, 16-41 
Revision of, 15-35-86, 16-37 
Effective date, 15-86-37 
‘setting, 15-1-44 
Direct labor standards, 15-22 28 
Diipct materials standards 15-8 22 
Evaluating perlorinunce, 15-82-37 
Mnnufactiii mg oveihcad stanrlaids 15-28 \> 
Natiiie and advantages of, 15-1 8 
Paitipipntiiin bv employee'- 20-36 
Rpcoiils, 15-37-44 
Time sLlicdiile for, 15-42-44 
.Single plan for 16-24 37 (Spp also “Single Plui 
foi Standaid Costs ) 

St an [laid cost cai d 16-4, 16-10 
Staiidarda committee 15-34 
itic ‘:t inrbiids, 15-2 
Tiglitnp'-s nf stand irrls, 17-31 
Type^ ol, 15-1, 15-2 
Diiif piicp 5 25 
E^erl to cDntiol costs, 7-19 
\aiiinpp acrounts, 15-7 

V.iiunces, 15-7 (bee ilso V.iuttnres’ lUul 
Manufactiii ing Oviiliiirl, Aanances’) 
Actual costs fi om slunilurd costs 17 1 82 
Analysis and contiol nf 17-1-60 
Calculation fiom standaid 
Paitial plan, 16-16 20 
Single-plan standard costs, 16-34-3b 
Dpfmilion, 17-1 
Degipps of variation 16-46 
Direct labor cost, 16-17, 16-34, 16-42 17 
11 16 

I nlioi piripiency analvsis, 17-12 16 
I rIioi I'lluiiiicy vaiiRJices, 16-17 17-12 lb 
17 89 41 

Reports 17 36 41 
W.igp late vaiianres, 17-11-12 
Dispnsilion iiorlpi pntiil plan, 16-20 24 
nispositiDii uimIpi single pi m 16-36 .37 
111! nil 111 staliiiient lieitincnl 17-1 
I nboi lost 17 11 lb 
Mai PI 1 il losls 17-3 11 

Lhusls nl pi icf v iiiiiiiis 17 8 5 
Coiiipul limns and ciuiscs, 17-3-11 
Ovpilippmg of jiricp nul usage vaiiiiicps 
17-9 10 

I sngL V iiiani es, 17 ■ 6 9 
Methods lui lit I priiiming, 16-2 
OvpiliPid V iiJaiiLt I oiiiiuil itmiis mil laiisps 

17-17 28 

Alteinativp mah sps, 17-28 31 
AniibsiB, 17-17-18 
Hntlgcl V ananr p 1 ppoits 17-42 43 
Hurlget V ananr PS 17 21 21 
Calendar vnriincps, 17-20 21 
Cnpai itv , 17-28 

Effect of maintenance on 17-23-25 
lthiienr\ vauaiiLes 17 17 17-26 

I i\ul iiveilniid ill elliiipiiiv vaiiancBs, 17 
26 27 

Ovpilipad budget, 17-17 
Pioiluniig departments, 16-lB-lB 
Piopoitional to direct labor dollars, 17- 
25 26 

Prnpoilional to materials input, 17-27-28 
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standard Costi {Continued) 

Variances {Continued) 

□veihead variance computations and causes 
(Confmued) 

Reports, 17 • 41-43 

Seasonal influences on, 17 >25 

Service department'', 16-19 

Three- variance analvsis, 17-30-82 

Tvi o-viiiiRiiCB aiiaUsis 17.2H-aO, 17-32 

Volume, or aclivitv, vaiiiincpH, 17-20, 17- 
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r iipnsis tjf umh -i-. 17-2 ^ 

IVi Leiitaee, 17-3-4 
Jtppuits on analyses, 15-35, 17-33 50 
C'liiiibined nialeiiaN piut* and usa^e, 17-36 
Dpfi*Lti\e pioduct, spuilaue and scrap, 17- 

43 

Delay in reports of rliiect labor, 17-41 
Direct labor, 17-36-41 
Labor plficiBiicy, 17-89-41 
Machine utili/atiaii, 17-43 
Alatenals coat, 17-33 36 
ATaleiials puce, 17-33-34 
Mateiiala usage, 17-,S4-3G 
Overhead, 17-41-43 
Oveihead budget, 17-42-43 
Oveihead eliicicncv, 17-41 42 
Overhead vohiiue, 17-42 
I’liib sumiinM Ilf \iiiaiups 17-511 
Suinniar>, 17-43 50 
TTsed hv iiianagemmt, 17-46-50 
Wage rate vanuiit'e 17-39 
'MgiiihLaiii c of, 17-12 

TjghtnES'3 of stiinrl 11 il'' 'iiiJ neiessilv foi com- 
plete analysis 17 - 31 
T\poa of calculations 16-3 4 
llpBs of slaiulaid iiisls, 15-12 
V\ Right pd u\ ei age met liiids 13-11 
.Standard Rates, Consurnpt inti, 5-16 
Standard Time Systems, Chmit system, 6-30 
Standard Volume, 10-23 
Standards 

Hi -piiMlLicts, 13.27-28 

( 111 ( Ling Mcliial perform UK e igainst, 17-2-8 

C'u'it r ai d 17-8 

Definilion, 15-1 

Dll Pit labor, 15-22-28 

lliiuia, 6-69 

lliiirmii icartioiiH to, 20-31-36 
Labiii, 15-22 28 
Hasic data reciuiied, 15-22 
Effect of \iage paiinent plans on, 16-26-28 
Tier Byiusites to, 15-22 
Rale standards, 15-25 26 
Allow eil liine pei unit plan, 15-27 
Crpw or gang lates plan, 15-28 
Daily or hoiiily wage jjlan 15-26 
Effect of wage payincnt plans nii, 15-26-28 
Group incenLiv c-pay jilaiis, 15-28 
Multijile pipLP rate bonus, and piemiiiin 
plans, 16-27-28 
Nature of, 15-25 
Setting, 15-25-26 
Single piece rate plan 15-26-27 
Standaidized w Diking conditions, 15-22 
Time standards, 15-23-25 
Manufui tui mg oveihead, 15-28-32 
Departmentalization oi, 15-29 
Eflect of assumed output level on, 15.31-82 
Naluie of. 15-28-20 

fherheud absorption based on average capac- 
ity, 15-32 

Overhead absoiption based on pisctiLul 
rapacity, 15-32 


Standards {Vont\nutd) 

Manufacturing overhead (ConfiTiUBii) 

Practical vs average capacity, 15-32 
Sspaiatioii of fixed and variable components, 
15.29-31 

PleMble budgets, 15-81 
Mateiiul btuiulaids, 15-8-22 
Performance, 5-69-60 

Relation of standaid costh to organization chart, 
15.32-33 

Uepuits 20-47 48 
UcMsioii of 15.3.6 37 
EHpitiM dilc 15-36 37 
Tune 1.5-23 25 (Sec also ‘Tune Stundards") 
Wnikmp I iinditions, 15-22 
Standing Orders 
.Job Diilei lust H\stpin 11-8 
Process cost arcniintjug 11-8 
State Unemployment Insurance Tax, 8-13 
Statements fSpp -iKn KpiuhIs ) 

Annual 3-30 
Detailed cost, 12-35-37 

Piocc«>s fu'-t s^ stems suinmaiv cost of pioduc- 
tiuii, 12-28 29 
Statistical Analysis 
Cost iletei imiiiitiun bv ineiins of, 14-3 
Of lustuncul data IB -8 
Phvsiml iiieasm piueiit'' and, 20-5 6 
Ouahlv ciuitiol 20- f 7 
Use of ULcounling iiiaLhines S 36 
Statistical Cost System, 2-28, .3-11-12 
Statistical Machines, 3-33 
Punclicd-c u d system 3-41 
Statistiral Quality Tontrul, 20.6 
Statistical Sampling 
LNliiiiciterl costs 14-27 
.^1 at1 Cl nf luMs 14 . 27 

Steel Industry, Hv-|ii uriiu t 'u coimtiiig, 13-26 
27 

Stork I’ardu, 3-29 
Stock Ledger Cords, 5 19, 17-8 
I'liiirhed caids, 5-43 44 
Stock Records, MuiiiLiiuiiiig, 4-1.3-14 
Slnragc and Handling I'^ocilitics 
I’lisLs, 5-21 ,5-27 
1 ucilitus foi, 20-2!) V) 

Jn\eiilorv loiili ol 5-3 
Mateiial'' .5 ■ 3 .5-17 

Stores and Storekeeping (Sec qIsu "liiven- 
toiies ' Matcrmls [ osts ') 

Hill of iiialciiilH 5-30 33 

Bin tugs, 5-36-38 

C'oiiti ol lu f nuiilh .1-7 3-9 

Crist act uuiiliiig rlpiuirtineiit and, 4-13 14 

Cost diali diiitiDii, 8-27 

Depaitiiiciilul ^ecnndun ibbli ibuliun, 8-43 
Lcdgei cauls .5-26-29 
Hulaiiil Ilf iJiatciiHls, 5-28 29 
HiuJic iiiloi 111 itiiin 5-26 27 
AJnleiial i eijuii eiucnls, 5-27 
Alatenals i‘5Siii*d, 5-28 
Materials ipsi*r\cil, 5-28 
Alatenals itluiiicil tu vciiilois, 5-28 
Ordeied materials, 5-27 
Process cost s> stems, 12-11 
Rpiei\ed matenah, 5-27-28 
Use of accniiiiting machines, 3-36 
Use of jiunrhcd cards, 6-43 44 
Alateiiul shuitages, 5-19 20 
Obsolete tiiii smplus stock, 5-20 
Open stgiki uonis, 4-14 
Periodic audits, 4-14 

Pliybical cnntiol of iiiiitenals 5-3-14, 5-17-21, 
15-8 
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StDm and Btorekeeplnr [CrniUnued) 
Rsquiaitiona, 5-29-30, 7-46, 8-18, B>48, 8-8 
Returned materiBla report, 5-31-84 
Stock ledger card, 5-19 
Stock records, 4-18-14 
Substitution of materials, 6-19 
Tools charged to, 8 -IB 

Btorlnr Procedures, Materials standards, 15-22 
Btraiirht-Line Assumptions, Coat- volume rela- 
tionship, 18-6 

Strikes, Clasaih cation of costa incurred during, 
2-5-6 

Subassemblies 

Bills of materials, 15-16 
Drawings, 15-18-19 
Operation lavoui nr route sheet, 16-17 
Subcontract Costs, 14-22 

Subsidiary Ledgers (See “Ledgers, Subsidiary") 
Substitutions, Material and labor, 5- 19, 16-35 
Successive Runs, ProcPSH tost sj-^stem*!, 12-14-17 
Summarizing, Piepaied fioin punched cards, 7- 
60 

Sunk Costs, Definition, 1-11, 18-33 
Superintendents 
Budget prepaiatinn 10-12 
Gust control and, 20-3 

Supervision, After installation of cost system, 
S-80 

Supervisora 

Follow-up action on leports, 20-52 
Participate in setting stanriaids, 20-35 
Responsibilities of, 15-33 

Responsible for eiTuMenl utilization of facilities, 

17-27 

Supplementary Coats (See “Manufacturing Over- 
head”) 

Supplies 

Cost accounting department and, 4-11-12 
Fectory, 7-3, 18-10 
Indirect malerials and, 7-3 
Ledger accounts used for, 7-18-19 
OHicB, 8-13 

Used as law inateniils, 5-36 

Surplus Materials, 5-20 
Surveys 

Cost nccDiinting practices, 1-15 
Cost accounting system, 3-22 26 
Suspense Acrount, 0\<>rhead vaiiances tians- 
feired to, 10-27 
Symbols and Codes 
Alphabeticil, 2 ■ 25 
ClassificaLion of costa 2-18-26 
Mncmonir codes 2-24-25 
Synthetic Industries, 14-17 
Systems 

Coat, 2-26 29 (Hee “Cost Systems") 

Cost accounting 
Design 4-3-4 
Installation 3-22-30, 4-3 4 
Maintenance, 4-3-4 
Objectives, 4-3-4 

Responsibility of cost accounting deportment, 
4-3-4 

Systems Analysis, Electronic data processing, 3- 
45-46 

Uniform accounting, 2-29-36 (See also “Urn- 
form Accounting Systems”) 

Systems & Procedures Association oX Amsrlca, 
1-18 

T 

Tabulating and Computing (See also "Electronic 
Data Processing" and ' Machine Methods") 
Distribution of cost of service, 8-44 


Tabulating and Computing ( Continued) 
Equipment, 8-88, 7-69 
Punched -card systems, 8-40-41 
Tags, Materials reserved, 6 >28 
Tape 

For use with electronic computers, 8 - 48 
Magnetic, 8 >48 
Punched, 8-86 
Punched -paper, 8-48 

Tax Accounting Department, Cost aLcounlmi: 
department and, 4-1 

Taxes and Taxation 

Accounting for, 7-12-13 
Chaiged to manufacturing overhead, 7-1 
Income, 7 • 13 
On buildings, 8 - 13 
On goods in process, 8-12 
Piefoninuted nv pi head rate 7-4 
Property, 7-12-13 
Prorating costs of, 8-11-18 
Real and personal, 8-11-13 
Sales or processing, 7-13 
Social Security taxes, 6-59 60, 3-13 
Unemployment compensation, 6 -38 
Taylor Piece-Rate Wage System, 6-28 29 
Telautagraph, Used for laboi rii'^Ling 6-42 
Telegraph, Pi orating cost of, 8-17 
Telephone, Pi orating co'^t of, 3-17 
Temporary Cost Accounts, 3-11 
Test Runs, For measuring laboi time stLiiidtuI 
15-24 

Testing Laboratory, Distribution of cusl o1 spi\ 
ices, 8-44 

Textile Industries, Estimated rosts, 14-11 

Tied-in Costs, 2-28 

Time 

Learning curves, 14-28-25 
Performance, 14-22-23 
Periods, prDcei>) cost system, 12-1 
Schedules, construction Indllbtr^ 14-22 2t 
Unit of measurement, job older cost '-\slpiii 
11-13 

Time and Motion Study, 16-23 25 
Cost accounting department, 4-11 
Distribution of cost of services, 8-44 45 
Types of systems, 15-26 

Time Cards, 9-8, 11-13 (Spp also linn 

Tickets") 

Time Standards, 15-23-25 
Advance estimate, 16-24 
Average of past performance, 15-23 
Labor, 15-23-25 
Nature of, 15-23 
Responfiibility for setting, 15-23 
Test runs, 15-24 

Time and moLion studv, 15-23, 15-26 
Time Tickets, 6-8. 6-13 19 
Accumulation of overhead taken fiom, 7-46-47 
Basic data, 6-13 
Clock carda and, 6-8-10, 6.17-2D 
Costing, 6-24-26 
Disposition of, 6-22-24 
Elimination of, B-42 
Gang sheets, 6-17-18 
Job order cost system, 6-12, 11-13 
Punched cards, 6-47-50 
Labor substitutions, 16-35 

Machme methods, 3-35, 3-42 b- 41-42, 6- 
47-50 

Payroll department, B- 24-26 
Posting, 6-33, 6-46-47 
Prepared by machines, 6.41-56 
Use of addressing plates, 6-17, 6-19 
Preprinted, 6-17, 6-19 
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Time Ticketa {Continued) 

Prnceaa cost Bystema, 12 <12-13 
punched csriia uaed for, 3-42, 6.21-24. 6.41- 
42, B. 47-60 

ticket for each day, 6.14-17 
Single ticket for each pavroll period, 6.13-14 
Telautograph used for, 6-42 
Tnit tickets, 6-42 
VsB of continental time, 6.14 
With detachable stiiba, 6.16-17 
Timekeeping, B.7-27 

Vttendanep regiaters-. B.IO 
(’'lock cards, 6. 8-10 

Combination time tickets and, 6.17-20 
Payroll record, 6.37 

font arrounling department and, 4-15-16 
floating time tickets, 6.24-26 
Department, 8-11-13 
Direct labor, 6-26-27 

Distribution of departmental costa, §.45 

Elapsed time, 6-22, 6-24 

Floor check record, 6.10 

Function of shop operations, 4-16 

Dang sheets, 6.17-18 

Idle time, 8-26-27 

hirlirect labor, 6-26-27 

Inh order time ticket, 6.12 

.lobs ahead file, 6.48 

Labor recapitulation sheet, 6.21-22 

Labor time standards, 15-23-26 

Machine breakdowns, 6-26-27 

Machine methods, 6.40-66 

Mechanical recorders, 6-10-21 

Methoila, 6.8-10 

Nonproductive time, 4-16 

Pn>TDll department and, 4.18, 6.13 

Payroll methods, 6-37-40 (lSbp also “Payroll”) 

Piece work, 4 - 16 

Production work, 4*16 

Purpose, 6.7-8 

llecords, 6-8 

Ueliitionship with cost department and payroll, 
6.13 

llcTiorts, 6.8 
Stand-by time, 6.26-27 
'^laiidnrds, 15-23-26 

Tahiilaling labor cards with standard costa, 6. 
21-22 

Punched cards, 6-21-24, 6-41 
Time clock, 6-37 
Time reroiders, 6-19-21 
Tune (ickeLs, 6-8, 6-13-19 
Basic data, 6-13 

rombinalion clock cards and, 6-17-20 
Doating, 6-24-26 
Disposition of, 6-22-24 
Elimination of, 6-42 
Gang sheets, 6-17-18 
Manual summarization and posting, 6.83 
floated by machine, 6.46-47 
Prepared by machines, 6-41-B6 
Preprinted, 6-17, 6-19 
Punched- card, 6.42-44, 6-47-60 
Single ticket for each day, 6 - 14-17 
Single ticket for each payroll ]jeriod, 6.13-14 
Telautograph used, 6.42 
Unit tickets, 6-16-17 
Use of continental time, 6 - 14 
With detachable stubs, 6-16-17 
Timekeeper 

Duties of, 6.10-11, 12-11 
Location of, 6.11 
Traveling or stationary, 6-8, B.ll 
Where and by whom time kept, 6 . 8 


Timekeeping {Continued) 

Work reports, B-B 

Timing, Installalion of new cost and Bccounting 
systems, 3-28-29 

Tohacco InduBtrien, Joint costs, 13-8 
Tonlroom Service HepartmentB, 7-84 

Co.st distribution, B-27, 8-45 
Tool crib service, B-46 
Tunis 

Allocating cost of small, 8-16-17 
Capitalization method, 8-16 
Charging expense, 8-17 
enlarging stores, 8-16 
Hid prices and, 14-16 
Estimated costa, 14-16 
Set-up costs, 14-20 
Special costa, 14-19-20 
Tssiianre records, 6-38-39 
Trade ABBocietionB, 1-13 
Cost statistics d sseniirmted by, 2-32 
Uniform accounting systems, 2-30 
Training, Cnmpuler personnel, 3-66 
Training Costa, Departmental secondary dis- 
tribution, B-4D 

Tranaactinn Register, Invent ories, 5-43 
Transfers 

Accounting, 19-34-40 

Administering intracompany price, s, 19-. 39-40 
Advantages of intracompnny priniig, 19-34 
36 

Criteria for developing transfer prices, 19- 
36-86 

DelinitiDn of terms, 19-86 
Tnterunit transfer policies, 19-39 
Opportunity to purrlia.sr outside, 19-40 
Pricing methods, 19-36-38 
Actual manufacturing cost, 19-36 
Bargaiiierl or negnliated price, 19-38 30 
Cost pricing hasp,s, 19-36-38 
Full r-o.st, 19-37 
Full co.st plus, 19-37-38 
Market prire.s, 19-38 
Standard cost, 19-36 

Diseretionary variations in timing of, 18-10 
Internal transfers between prodiinng dejiart- 
nients, 18-9-10 

Intcruiiit transfers of goods and services, 16-12, 
19-36 

Policies, 19-39 

Intracompony transfer acrounting, 19-34-40 
Matcrinls transfer reports, 5-4 
Problem of accounting for, 19-34 
Process cost systems, 12-9-10 

Transportation 

Distribution of costs of department, 8-45-40 

‘‘Fieight-in’’ costs, 5-21 

Materials handling system, 9-46 

Materials price variance and, 17-3 

Tonnage hauled, 8-46 

Triick-lioiir cost rats 8-46 

Truck miles, B-45 

Trial and Error Method, Of solving reciprnml 
distributions, 8-31-36 

Trial Bal once, Use of machine methods, 7-60 
Trucks, Truck-hour cost rate, B-46 

U 

Unemployment Compensation Insurance 

Charged to manufacturing overhead, 7-3 
ExpeiiPiicp iHtuigs nl .flutes, 6.6.4-60 

Rale, 6-69 

Records required, 6-60 
Taxes, 6-88 
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Uniform Accountinir Systemi, 2 >29-36 
AilvantaRps, 2-29-30 

Coat manuals, 2-32-86 (See alao "Manuals, 
Crast’’) 

DcfiiiitiDn, 2 >29 
DisarlvantaRes, 2-30 
NatiJie and fecope, 2 >81 
RequisiteB, 2 ■ 31 

Unit Converalon Coat, rDrimila for, 12-7 
Unit Coat 

AveraRB, 5-23-24, 12 >9 

AveraRB rnst iriethod, 12-31 

Completerl and iincoinplBlpd units, 12-17 

Cost vai lability Inriiis and punrpr'ts, 18- 3-6 

Effpi'tivB production and, 12-17-19 

Effects of normal activity concepts on, lO-fl 9 

For eslimalinR diffeiential roal, 18-38 

Forinyla, 12-17 

Invcntoriea of woik on hand, 12-17 
Multi|)lB-stapB process costing, 12-22-23 
PricES based on, 19-23 26 

TonvEision cost pricing, 19-23 
Cosl and pricing forms, 19-23-26 
Fvaliialion of, 19-26 

M niiiliinliii mg ineihc'iil and ti»(il iinil 
19-23 26 

Pirn ess rnsl s\s|f>iiis 12-3, 12-7 12-17 

Stttlpinents slicssinp, 12-3H 41 
Monthly pei-unit post stiitenipiit foi rintain 
siippified aelivilies, 12-41 
tiunntitv control 12-23-24 

Kelalionship of ihuph ni iiiiil i u-l to piofil 
9- GG 

^iiiRle-slnge pi ore'^s costing 12-20 22 
Calculation Mith both oppiiiiig mill closing in- 
V Biitiiiies 12 - 21 22 

IJeteiniiiialion of inventrii\ cost, 12-20 21 
Slmulaid 5-25 

Unit of Output Method, I nr apphing oM’ihcad, 
9-3.3 36 

Unit of Product Formula, Fni npidMng cr- 
lipiid, 9-33 

Unit Salea, I'l ii e fniniuin 19-26 27 
Unit Time, I abtii costs, 6-6 
Tickpl-, 6-17 
Unite, CoBting, 2-13 15 
In rp(iieseiitnti\ p indiistriRS 2-14 15 
Piocess cost s\sfpiii 12-1 
Hrl Ilmiislnp In luinluil m-t 2-16 18 
liar Coata, lH-10 

Utilization. Oveiheail utili/ntinn ratio 16-43-44 
V 

Vacation Pay, 6 - Bl-62 
Vccruals, 11-13 
Job 01 del cosl syatpin, 11-18 
Valuation 

Of fixeii assets, 19-4-6 
Ilnnk \ iilup 19-5-6 
OiiRinal losi, 19- 5 
Rppla lenient cost ^nlupJ 19-4-5 
Pi ineijilp of, 13 - 2R 
Variable and Fixed CoBta 
Emit 1 C nr irregular rf)st, 7-38 
Giaph IB -3 

Linutiition of usefulness of, 7-42-48 
Manulactui iiiR oMuhenil 7-35-43 
Methorls of separating, 7-38-42 
least sipiRips 7-40 41 
Spllll-^ anable cost, 7-37 

Variable Coata, 7-35 36 IB-B fSee alao "3 nii- 

micps") 

Vggipgaling IB- 11 12 


Variable Coata [Covtwufd) 

Classiffcation, 2-3, 2-16 

Coat accounting department rpimrts, 4-2, 4 7 
Coat-volume-prnfit rplationahipa, 10-14, m 
a-B 

Definition, 1-11, 2.16, IB- 33 
Diiect costing, 9-50, 9-52 
Errnia pf estimate 14-32 

Estimated costs, computation of \arianre, 14. 
32 

Fixed costs, lB-4 6 

Giaph of total fixed and vaiialilc costs if) t 

Manufacturing Dvei bend 10-14 

Reports, annlyaia of 11-22 24 

Semi-vaiiable costs, 18-5-b 

Sti aight-line assumption, 18-6 

Tpima and enneepLa, 18 -3-6 

Types of, 9 - 52 

Undeilving assumptions, IB- 3-4 
With vnluine 10-14 

Variable Product Coata, Jninl ensfs and, 13-1 
Variancea (See also "Manufactui ing Dipihpirl 
Variances’’ and "Standard Pnsts, ^ m i mce- ) 
Artiv itv 17-18 20 

AggiEgiit mg variable costs IB- 11 12 
Analyses, 17-1 50 
Pm imsp of 17 - 2-3 

Tightness of standards and neecssiK foi idm 
pletp analysis 17-31 
Burden, 9-11 
Calendar, 17-20-21 
Capacity, 17-28 

Cost (See "Vaiinble and Fixed Costs, Ann. 

able Costa") 

Definitinn, 17-1 
Diieet labor rosta, 16-17 
Ratios, 16-42 

Diiect material posts 16-16-17 
Estimated costs, 17-1 
Disposition of, 14-40-41 
Due to Diiors, 14 - 32 

Variance of aetiinl from estimaterl 14-40 
Estimating eost vaiiabililx, 18 -7 8 
Labor costs, 17-11-16 
Conifiiit atinn and causes, 17 11 Ih 
Lab 01 e(liriEnr\ , 17-12 
Analysis 17-1 2-1 b 
Wage lute x'liiancEs 17-11 12 
Manutaetuimg oxeihenl, 17-17 2H 
M'lteinis rusts 17-3 11 

Computations and causes, 17-3 11 
Mix and yield 17-10 11 

Oxcrlapiung of purr aiirl usage, 17 'MO 
Mai PI lals pi ice 17-3-5 
Constituent imits of, 17-8 4 
Deferred, 17-4 6 
M.itnials usage, 17 -B 9 
I (impiitiitirjn 17-6 8 
Of aituiil cosif, from staii'leids, 17-1 32 
0^prhead, 9-11 fSpp iilsu A [iiiaiii es Al.mufai 
tilling ovBihead") 

nf pindiiMiig deiuirtniiMits 16-18 10 
Of seiviec depaitmcnt, 16-19 
PpreentagB, 17-3 4 
Pnre, 18-31 
Profit 

Analyzing, IB -27 32 
Comimnents of, 18-27-28 
Deviations in fixed cost absoiptinn, 18-30 
Deviations m noiimnnul.ii tin mg expenses 18 
31 32 

De\iutinns in aelling prices 18-28-29 
] ixed iiianulai Luring buiden, 1B-2B 
'Nummary of deviations, 18-32 
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^BriBncci [Continued) 

Piomptness in rDporting nnd investicBtinp. 20. 
4B-49 

fjimntiiv, 18-31 
U4tp, 18-31 

Reports, 17-33-50, 20-44 45 (.See also “ne- 

JlOlts, \ BIIRIICB HntilysEs”) 

Re^Pives, 16-23 
"el’intf prjpps, 18-28-29 
^ijiiiifiBance of cost, 17-1-2 

stiiirlmd cD^Ts 

\ntilvsit. anil [■untinl nf 17-1 50 
Dispo'-.jtitni iindei pailial pl.'in, 16-20 24 
Single pliiii, 16-30 37 
MethuiK nl (leleiiiiiiiinK, 16-2 
Input, 16-2 
Clntpul , 16-2 

Ot nrtiial ru^ts fi mn 17-1 32 
J\fips [j 1 [.ilrulalioiis, 16-3-4 
Tpims and iTincepts 18-3 fi 
l’i\p[l costs, lB-4 5 
Spiiii-vai jnlile I'lisis, 18-5 fi 
•^ti iiirht-liiip a^siiinjitioii, 18. K 
riiilpiKinR assiiinptiuiis, 18-3 4 
> uiuIjIc r‘i)st->, 18-5 
riealiiienl m Ijiuiiiciul slat ciiipul", 17-1 
\nliinip 17-17-20 
Idle rupuiMtv CDsts, 10-30 31 
R cS|iDr)sd)dit V fui , 10 -35 37 
\ endnrs 
Iii\ Dices, 7-46 
Mateiuils ipLuiiied to, -5-28 
>toH's Ipd^ci caicls, 5-27 
^'olu^1e 

\i 1 lUiiidalinK I n-.l -M dun II* d ila, I 8 . 9 11 
Hi e ik-[*\ eii chailH, 18-13 15 
< iiii'i lIci al mis 111 iliM'ii rristmt 7 ■ 1 h 17 
I \il I cl 111 Kill of O^L•|lll*arl lusts Witli 10-16- 
16 

C list iiluijic-iii u(it I L‘l itirmsliip' 7-20 IH-l 4.1 
(Sec alsu "L’lisl -A oliiiiie-Fiidil Rilaiiuii- 
sliips”) 

rost-mlmiip lelaliiinsliips, 10-14 I8.(i 13 

1 * ffecl nil piofits, 18 - 1 
Index ul, 18-G-7 

M.iiiiii irtni niK oveilieail, \aiiiliri icpuil*- 17- 
42 

Mcisuiiiu?' rDst-Aidunn* i clat ii)iislii|is 18- h 13 
("'ee alsL) “t‘ust-^ cdimii Ui lat innships ) 

Pi ulit oliiiiie lIku t 18-15 IG 
Katins, 16-43 44 
Pi □^lt-^ Dlnine ratio, 18-20 
KclaLioji of niiiniifarliiunp incilicul Ui, 9-12 
Sales, 18. 2G 27 

Piofit vaiiancps aflpideil li\, 18-29 30 
Slandaid oi nuimal, 10-23 24 
Vaiiaiices, 17-17-20 

Noimal activity and idle capaLilx i lists 10- 
30-31 

K Dspcirisdiililv lui, 10 -Mil 37 
Voucher Reirister 
\ccumiilaiiDn of oveihead 7-48-4 9 
MainLauiing, 4-18 
Voucher System 
Pactoiy books and iBcoids, 3-6 
Dlieiatiun of, 3-6 
V ourhera 

Factory journal, 3-16 
Journal, 3-2, 7-49 
Labor distribution entries, 6-33-36 
Process cost systems, 12-9 
Purchase, for accumulation of □\eiliead, 7- 
45-46 

I so of machine metliods, 7-69-60 


Wairea (See alsu “C'miippnsntioii and WaKga") 
Bonus, 15-27 
riianKBS m rates 14-16 
Fiew OI gang lates plan. 15-28 
Dtulv OI houilv w.ipp plan, 15-26 
Fiinge wage casts, 6-56 h8 
Group incpntive-pav iduns, 16-28 
Incpiilivc s\s|piiis, 4-11, 15-27-28 
Job e\aluutiD)i, 4-11 
I-evplinR plans, 6 - 60 
Piivmpiit Ilians, 15-26 28 
Piece late plans, 15-26 27 
Pi pinium plans, 15-27 
Quantity coiili ol .anil, 20-5 6 
Kate 8 p 1 ling, 4-11 
Wage cost fiinniila 6-57 
A\ RgE iiile vanancps 17-11 12 
Warranty Service, 18-10 
Waste Materials (Sep also ‘ .Sciap' ) 

Kv-pi iidiicts begun IIS, 13-19 20 
1 lohiiil 11)11, 13-5 
Lstiinulcd costs, 14-12 
Hauling, 8 - 14 
Jiiml 1 lists and 13-2 
Quantity cunli III and. 12-23 24 
Muiidaids, 15-14 
Water 

Pioi.iling cri<5t 0 ^, 8-17 18 
Puniping and ti eating 8-46 
Weighted Average Methods 
('‘iiiiiprisile u eighi tninis 1.1-11 
Hf allocating iniiit costs 13-1 11 

IuiIp- diillrii 111 I cuts less u i uiiiiting 3-2 4 
Wine Industry, Jiijiil iiids 13-9 
Work-Fartor Plan, 15-25 
Work-in-ProcEHS Aernunts. 11-17 
C\iiiliiil jiiiounis 3-9 
Dcpfirtnieiilal, 3-10 11 

Dpiciiniiuilnin of niilpiiuls i usi in lip tiuilb' 
fciiprl til, 5-22 23 
'J’lPtl-in ri)s1s 2-28 
Kstiiii.it iiig rnsi sysltans, 14-38 40 
l'’ni each eleniciit rd cost, 14-38 39 
I'^ir carl) piiiilui linn rlcpai Innail, 14.39 40 
Irislall, It 11)11 fif riisl sysiimi j-29 
lii\ piiliii \ X aliiat inn 9 ■ 3 
Ai Plage cusl niillioil 12-2.3 
( 'liMiigps in, 20-29 
f'liaigcd at arliial ctisl 16-4 24 
Iiisl-iii liisl ijiit iiiclhiid, 12-23 
Jill) 01 do rust svblcins, 11 -Hi 17 
Pai littl jilun fiJi si and lid insls, 16-13 15 
J'lncpss cost svsteni--, 12-22 
.Single-stage pi ocpss n l•[lllnl ing, 12-20 21 
Job Old PI ensi systems, 11-2, 11-16 17 
Luboi in proppss, 3-10 
Mannfactui ing uxprhp'ul, 3-11 
Matoiiul in piocess, 3-10 
Pmcess cost sysleins, 12-9, 12-22 
Hy cost Elpincnls, 12-10-11 
EntiiPi foi ilppai tnieiital liansipi-, 12-9 10 
iMultiplc accounts, 12-9 
Multiple-stagp pioccss lostiiig 12-22 23 
Single account, 12-9 
Slandaid costs, 15-7 

Charged at actual and stun dm cl costs, 16- 
36-44 

Chaigerl at artual cost, 16-4-24 
Charged at standaid cost, 16-24-37 
‘subdivisions of, 3-10 

Work Sheets, Labor cusl distnliiition, 6-33, 6-36 
Workers, t nst control and, 20-3 
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WorlctnE Cundltloni, Standardized, 15 >22 
W-orklnr Papers, Cost distribution sheet, 8-47- 
4B 

Workmen's Compensation Insurance, Prorating 
cost dJ, 

Y 

Yard Bwltchlnv Serricep Distribution of costs 
of, 8.46 


Tear, Natural business, 20*28 
Year-End Adjustments 
Direct costinp; with adjustments to absorption 
costing base, 9-71 
Formula, 9-71 
Yields 

By-products, 13-27 
Variances 

Graded products, 13.32 
Joint pr^ucts, 18.81 
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